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From Du Pont 


NEOZONE D 


.»sa proven antioxidant for over 25 years 


NEOZONE D is a very practical an- 
tioxidant for all elastomers, providing 
lasting protection against... 


e heat aging e flex cracking 
e sun checking e weather aging 


NEOZONE D is a discoloring type of 
antioxidant and should not be used in 
light-colored stocks. 


If you require a non-discoloring, non-stain- 
ing antioxidant we suggest ZALBA or 
ANTOX. The complete line of Du Pont 
antioxidants is: 
AKROFLEX C PELLETS 
AKROFLEX CD PELLETS 
ANTOX 
NEOZONE A PELLETS 
NEOZONE C PELLETS 
THERMOFLEX A PELLETS 


ZALBA 


For more complete information about 
NEOZONE D, or any of the above 
antioxidants, please contact your near- 
est Elastomer Chemicals Department 
District Office. 
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Better Things for Better Living . . . through Chemistry 
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PHILBLACK* PRIMER 




















Philblack I adds hundreds of miles to the life of tires, yet 
it doesn’t increase the cost above the moderate price range. 
It enables you to produce sturdy long-wearing tires and 
still sell them profitably. Philblack toughens tire treads, 
increases flex life, helps dissipate heat. It’s the intelligent 
answer to the cost-price squeeze. 

If you have a question concerning rubber or carbon 
black, call your Phillips technical representative for ex- 
pert advice. You can benefit from Phillips scientific re- 
search and practical experience in the rubber field. Make 
the most of this free technical service. *A trademark 





is for Inexpensive mileage! 


LET ALL THE PHILBLACKS WORK FOR YOU! 





Philblack A, Fast Extrusion Furnace Black. Excellent tubing, molding 
calendering, finish! Mixes easily. Disperses heat. Non-staining. 


A 
oO 


| Philblack |, Intermediate Super Abrasion Furnace Black. Superio’ 
abrasion. More tread miles at moderate cost. 








Philblack 0, High Abrasion Furnace Black. For long, durable life. Good 
conductivity. Excellent flex life and hot tensile. Easy processing. 














Philblack E, Super Abrasion Furnace Black. Toughest black yet! 
Extreme resistance to abrasion. 











PHILLIPS CHEMICAL COMPANY, Rubber Chemicals Division, 318 Water Street, Akron 8, Ohio * District Offices: Chicago, Dallas, Providence and Trenton 
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West Coast: Harwick Standard Chemical Company, Los Angeles, California * Warehouse Stocks at Akron, Chicago, Trenton, Brighton, Mass. and Toronto, Canada 
Export Sales: 80 Broadway, New York 5, New York * European Office: Phillips Chemical Company, Limmatquai 70, Zurich 1, Switzerland. 
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‘NEWS of the 





RUBBER WORLD 


U. S. Rubber Co., Firestone Tire & Rubber Co., andB. F. 
Goodrich Co. plants were closed by strikes in April. Goodyear 
Tire & Rubber Co. signed a new contract with the URPCLWA, 
AFL-CIO union, on April 16. Wages were not an issue. About 
55,000 workers were still idle in late April and were losing more 
than $1 million daily in wages. If continued beyond May 1, these 
strikes might seriously affect the 1959 performance of the com- 
panies involved and the industry as a whole. 








Polymer Corp., Ltd., the Canadian Government's synthetic 
rubber plant, has been closed by a strike since mid-March, with 
no immediate settlement in sight in late April. Exports of U. S. 
synthetic rubber showed an increase in March and will undoubted- 
ly continue to do so in April, 








Goodrich-Gulf Chemicals, Inc., announced large-volume pro- 
duction of dispersant-free SBR black masterbatches. Availabil- 
ity of these new black masterbatches, the usage of which has been 
increasing steadily in recent months, has been announced also by 
six other SBR producers. 








A new highly fluorinated synthetic elastomer, Fluorel, Minn- 
esota Mining & Mfg. Co.; a new liquid urethane elastomer, Adi- 
prene LD-213, Du Pont; three new nitrile silicone rubbers, Gen- 
eral Electric; and the semi-commercial production of Cis-4 poly- 
butadiene, Phillips Chemical; were all announced also during 
April, 




















Total new rubber consumption at 146,815 long tons and syn- 
thetic rubber production at 111,256 tons established records in 
March. Both new records were due to a considerable extent, how- 
ever, to the strikes and threats of strikes evident during that 
month, 








Details of research trends and commercially available Russian 
synthetic rubbers have become available from the March, 1959, 
issue of the German publication, 'Gummi-Asbest.'' Tremendous 
increases in output are planned by 1965, in Russia. 
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a new dimension in 


In today’s technology 
... does your tester 
meet the test? 


It takes more than routine tests with 
routine testers to provide all the necessary 
answers to today’s testing problems. 


HERE’S WHERE THE INSTRON PROVES ITS 
USEFULNESS. It brings both routine and ad- 
vanced testing techniques within easy reach of 
a single instrument. Thus, it can perform 
many of the routine tests which previously had 
required several different testing instruments. 
More important, it enables researchers to 
advance to new testing areas — rheology, to 
name one important example — which are 
beyond the scope of conventional equipment. 

Write for Bulletin R-1 —a 14-page, in- 
dependent report on rubber evaluation tech- 
niques on an Instron. It’s one of 
a series of technical articles avail- 
able to you in reprint form. Dis- 
cover how Instron’s versatility can 
help you with your problem. Tell 
us your specific area of interest. 








® 





; a4 Fa, ae mA me 
ENGINEERING CORPORATION 


2511 WASHINGTON STREET, CANTON, MASS. 
EUROPEAN OFFICE: SEEFELDSTRASSE 45, ZURICH, SWITZERLAND 
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TABLE MODEL INSTRON — full scale 


load ranges: 2 grams to 200 pounds. 


FLOOR MODEL INSTRON — full scale 
load ranges: 2 grams to 10,000 pounds. 


precision materials testing 
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_Letters to the Editor 


Following the publication of the gr. 
ticle, “‘Trends in Rubber Research,” by 


‘A. V. Tobolsky, in our “farch issue 


we asked several research directors 
and development ‘managers for their 
comments in an effort to determine 
how Dr. Tobolsky’s “effort to apply 
the basic principles of polymer science 
to the requirements for synthetic ‘rub. 
bers” was related to industry thinking 
in this important field. The replies are 
as follows. 


April 21, 1959 
DEAR SiR: 

In the article, “Trends in Rubber 
Research,” by A. V. Tobolsky, in the 
March issue of RUBBER WORLD, the au- 
thor has made some very interesting 
comments on the synthetic rubbers of 
the present and the kind of develop. 
ments that he expects may occur in the 
future. He has naturally stressed those 
things which are closest to his work and 
to his personal interest. 

Although those working in the field 
would not be misled, it might have been 
better to head his classification of rub- 
bers, “Categories for present Synthetic 
Rubbers,” rather than ‘Requirements 
for Synthetic Rubbers.” Certainly our 
needs are for rubbers with a wider range 
of properties than is exhibited by those 
we now have. For example, real gen- 
eral-purpose rubber should have at least 
the resilience of natural rubber and the 
abrasion resistance and good aging 
properties of SBR. Also, we really don't 
want premium rubbers because cost 
limits their uses so severely, but we do 
find certain ways of using them. Like- 
wise it is difficult to be satisfied with 
rubbers which have either outstanding 
hot or cold properties, but not both. Jet 
planes and missiles, for example, may 
be obliged to function in both extremes 
of temperature. 

Dr. Tobolsky’s stressing of the rela- 
tionship between fundamental _ poly- 
mer properties and physical character- 
istics such as the relationship of Ty to 
tensile strength is an important remind- 
er that such correlations should be 
heeded. Borders and Juve pointed out 
such a correlation in 1946 in a paper 
published in /ndustrial and Engineering 
Chemistry, but more extensive use and 
better theoretical justification are impor- 
tant to progress. 

The author advances some theories 
with regard to cleavage during network 
relaxation, and rubber-like properties of 
the _tetrafluoroethylene copolymers 
which may well evoke critical discus- 
sion of a position which he is quite 
capable of defending. 

The title of the paper is perhaps too 
comprehensive because it says very little 
about important areas of rubber re 
search such as new cross-linking sys- 
tems leading to improved properties 
and stereospecific catalysts which have 
given us a new control of structure. 

These criticisms, however, are all 

(Continued on page 174) 
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HORSE HEAD'A.49() 
TITANIUM DIOXIDE 





Buy it for 
whiteness and brightness! 


A-420 is a specially prepared anatase titanium 
dioxide designed to produce brilliant whiteness 
and clear tints in rubber products. 

You can depend upon its uniformity. Like all 
Horse Head pigments, it’s produced under a 
quality-control system unexcelled in the white 
pigment industry. 

Send for a test sample now. Check it against 


your color and brightness standards. 





ant HEAD PRODUC 


THE NEW JERSEY ZINC COMPANY 160 Front Street, New York 38, N.Y. 


Founded 1848 BOSTON + CHICAGO 
CLEVELAND +» OAKLAND 
LOS ANGELES 


Also Distributed by 
VAN WATERS AND ROGERS seartte + PORTLAND (ORE.) * SPOKANE + VANCOUVER, B.C. * DALLAS * HOUSTON 


ST. LAWRENCE CHEMICAL COMPANY, LTD. toronto, ont. » MONTREAL, QUE. 
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Exclusive Development by STEWART BOLLING 
Slashes Press Packer Replacement Time 
and 
Eliminates Other Maintenance Hazards- 


seas 














Close-up of 


breech block 
design holding 





\ gland ring. 





FEATURES 

@ NO STUDS AND NUTS IN GLAND 
RINGS 

@ NO SCORING OF RAM 

@ NO PACKER DAMAGE 

@ SELF-LEVELING 









Minutes, not hours! Pennies, not dollars! That's what still another ex- 
clusive development of Stewart Bolling’s 30-year background has done 
to press maintenance. This new and latest feature, the Bolling breech 
block design (patented), eliminates studs and nuts in press gland rings. 
Self-leveling, it prevents ram scoring, stud breakage and packer damage. 
Packer replacement takes minutes. This new design can be had on 1959 
Stewart Bolling presses. 


Stewart Bolling 


& Company, Inc. 
3192 EAST 65th STREET ¢ CLEVELAND 27, OHIO 
Designers and Builders of Machinery for the Rubber and Plastics Industries 


Intensive Mixers * Calenders © Mills © Refiners * Crackers © Dust Grind e Sh 
Hydraulic Presses © Pump Units * Accumulators « Elevators ° Bale Splitters ° Selaieae 
Speed Reducers * Gears © Extruders 
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Letters to the Editor 


(Continued from page 172) 


made in a spirit that should not detract 
from the stimulation offered by a paper 


of this kind. 
R. P. DINSMorgE 


Vice President, 
Goodyear Tire & Rubber Co., 
Akron, O. 


April 
DEAR Sir: pri 13, 

I believe Professor Tobolsky has pre- 
sented a very creditable discussion of 
the rubber research problem. Many of 
us know Professor Tobolsky’s work. He 
was very active in the synthetic rubber 
program during the war when he began 
his work on stress relaxation tech- 
niques, 

I believe the most important over- 
sight of Professor Tobolsky is that he 
does not recognize resin cured butyl 
rubber as being a_ high-temperature 
rubber and as an outstanding example 
of non-sulfur cross-linking. In fact he 
does not seem to be aware that Harry 
Fisher’s work in the 30’s led to the 
important commercial application of 
quinone dioxime vulcanization of butyl 
rubber during the war and _ postwar 
years. 

Professor Tobolsky points out that 
“There is need of rubbers, however, 
which will be serviceable for long 
periods of time at temperatures from 
100-150° C., and which will not be so 
expensive as silicones and fluorocar- 
bons.” I think Professor Tobolsky does 
not realize how good most of our 
rubbers are. The temperature range he 
is talking about is 212-302° F. Products 
made from natural rubber, SBR, nitrile 
rubbers, and many others regularly last 
for long periods of time in this tempera- 
ture range. Resin cured butyl rubber 
will last for a considerable period of 
time at temperatures above this range. 
Witness the performance of resin cured 
butyl rubber curing bags which are used 
for hundreds of tire cures in our plants, 
at temperatures above 350° F. 

I note that Professor Tobolsky laid 
considerable stress on the formation of 
polymer-filler bonds. This is, of course, 
something that we believe in rather 
strongly. 

Despite the remarks made above, 
I still believe Professor Tobolsky’s 
article is very informative and a good 
addition to the literature. 

L. M. WHITE 
Director, Research and 
Development Department, 
United States Rubber Co., 
Wayne, N. J. 


April 14, 1959 
Dear SiR: 

I enjoyed the article, “Trends in 
Rubber Research,” by A. V. Tobolsky, 
in your March issue. It would appear 
that he has done a commendable job of 
summarizing the basic polymer require- 
ments of today and the foreseeable 
future. 

(Continued on page 288) 
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DYNAMIC OUTDOOR EXPOSURE 





14,000 MILES—AKRON, OHIO 


ANTIOZONANT 
H 


WING-STAY 
100 


NOW-1 rubber chemical does the work of 3 


You can see the difference that new WING-STAy 100 
makes in the two sidewalls above. What is WING- 
Stay 100? It’s a mixed diaryl-p-phenylenediamine 
—the first truly effective combination of stabilizer, 
antioxidant and antiozonant. 


As a stabilizer, Winc-Stay 100 offers four key 
advantages: (1) incorporates in much the same 
manner as PBNA (2) provides unusually high resist- 
ance to oxidative degradation and flex-cracking, 
(3) is vastly superior to standard stabilizers in anti- 
ozonant activity, (4) serves as a better stabilization 
building block at no extra cost. 


x= GOO 
staining 


stabilizer, 
antioxidant 
end antiozonant 


as | 
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As an additive, Winc-StTay 100 incorporates easily, 
does not accelerate the cure, does not bloom at 
normal levels and provides better over-all protection 
at lower cost. 


But the best test is your own. WiNG-STAy 100 is 
available as an already incorporated stabilizer in 
PLIOFLEX 1500C, PLIOFLEx 1710C and PLIOFLEXx 
1712C. Or you can obtain it as an easy-to-handle, 
flaked solid. Samples—plus latest Tech Book Bulletins 
on WinG-Stay 100—are yours for the asking. Simply 
write Goodyear, Chemical Division, Dept. E-9418, 
Akron 16, Ohio. 


DFYEAR 


CHEMICAL DIVISION 


Pliofilex, Wing-Stay—T.M.'’s The Goodyear Tire & Rubber Company, Akron, Ohio 





In One Space-Saving, Power-Saving, 
Labor-Saving Machine... 
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PHOTO COURTESY POLYMER CORPORATION LIMITED, SARNIA, CANADA 





Gas-Fired RUBBER DRYING 
and COOLING... by 


Uniformly dried, uniformly cooled, 
uniformly clean rubber crumb ready 
for baling is assured by Sargent 
Dryers. The entire process is auto- 
matic. Production is high. Perform- 
ance is guaranteed. 

Features developed by Sargent over 
many years of designing and building 
rubber dryers include: Silicone spray- 
ing at the feed end, to help prevent 
caking or rolling up of the crumb; 
Dryer sections zoned in groups with 
separate temperature and humidity 
controls; Highly efficient airlocks be- 
tween dryer and cooler compartments; 
Breakers and brushes to assure a 
clean conveyor, and to reduce main- 
tenance time and cost; Design that 
solved the dust problem — collectors 
are not needed at exhausts; A single 
housing for dryer and cooler — in- 
creases efficiency, speeds the process 
cycle, lessens possibility of contamina- 
tion of stock; Housing is covered with 
full height hinged doors and easily- 
removed panels for easiest possible 
cleanout, in least time; Every known 


SARGENT 


safety device for protection of person- 
nel, machine and stock; An exclusive, 
precision pre-assembly method that 
makes Sargent equipment the easiest 
and the quickest — and at lowest cost 
— of any dryer on the market to 
install in customer’s plant. 

Gas burners, safety certified of 
course, may be mounted on top of 
the dryer section for more efficient 
operation, easier servicing. Heat source 
for Sargent Dryers may also be oil, 
steam or electricity. 

Shown above is a recently installed 
gas-fired, 3-pass synthetic rubber dryer 
with cooler. Only 2 gas burners are 
needed to bring this dryer up to work- 
ing temperature in less than ten 
minutes. 

Sargent experience and engineering 
can help you save time, money, man- 
hours in your drying process, produc- 
ing a top quality, uniform quality 
product. Let us give you details. 


C. G. SARGENT’S SONS CORPORATION 











Graniteville, since 9 A Massachusetts 
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CALENDAR 


May 22 

Connecticut Rubber Group, Sym- 
posium, “The Use of Rubber in 
Aeronautical Applications." Rapp's 
Paradise Inn, Ansonia, Conn. 


May 25-27 

Chemical Institute of Canada. Forly- 
Second Annual Convention. Halifax, 
Nova Scotia, Canada. 


June 4 


New York Rubber Group. Outing. 
Doerr's Grove, Milburn, N. J. 


June 5 


Fort Wayne Rubber & Plastics Group. 
Outing. Tippecanoe Country Club, 
Leesburg, Ind. 


Quebec Rubber & Plastics Group. 
Outing. 
June 5-6 


Southern Rubber Group. Desert 
Ranch, St. Petersburg, Fla. 


June 6 


Southern Ohio Rubber Group. Outina. 
Inland Activities Center, Dayton, O. 


June 9 


Buffalo Rubber Group. Golf Outing. 
Lancaster Country Club, Buffalo, N. Y. 


June 12-14 


Rhode Island Rubber Club. Twenty- 
Fifth Anniversary Outing. The Bel- 
mont, West Harwich-by-the-Sea, Mass. 


June 15-19 


American Society of Engin>ering Ed- 
ucation. Pittsburgh, Pa. 


June 19 

Akron Rubber Group. Outing. Fire- 
stone Country Club. 

Boston Rubber Group. Outing. An- 
dover Country Club. Andover, Mass. 


June 22-26 


American Society for Testing Materi- 
als. Annual Meeting. Atlantic City, 
N. J. 


June 26 


Detroit Rubber & Plastics Group, 
Inc. Outing. Western Golf & Country 
Club. 


July 24 
Chicago Rubber Group Golf Outing. 
St. Andrews Country Club. 


August 4 


New York Rubber Group. Golf 
Tournament. Forsgate Country Club, 
Jamesburg, N. J 


September 12 
Connecticut Rubber Group. Outing. 


September 24 
Fort Wayne Rubber & Plastics Group. 


October 2 

Detroit Rubber & Plastics Group, 
Inc. Detroit Leland Hotel, Detroit, 
Mich. 





oil 





RUBBER WORLD 











PITT-CONSOL | 
efficient 
for 
efficient 
reclaiming... 





oes 


for 
effective 


peptizing... 


High quality PITT-CONSOL 500 a 

have earned enviable acceptance ani 

in any quantity... Other outstanding rut 
are offered in laboratory quantities for 
evaluation. Write for our new bulletin. 


Time PITT-CONSOL 


Chemical Company 191 Dporemus AVE ¢ NEWARK 5, N. J. 
A SUBSIDIARY OF CONSOLIDATION COAL COMPANY 


Represented by: Wyrough and Loser R. D. Abbott Co., Inc. EXPORT DISTRIBUTORS: 
838 Broad Street Bank Building 5107 Telegraph Road Fallek Chemical Corporation 
Tumpeer Chemical Company Trenton 8, N. J. Los Angeles 22, California 165 Broadway 


333 North Michigan Avenue - : New York 6, N.Y 
‘ th Str 
Chicago 1, Illinois 751 Main Street 600 Sixteenth Street Cable: “FAL 


Waltham 54, Mass, Oakland 8, California 








FRENCH 
PRESSES 


with roller-mounted 
hot plates 


¢ Hot plates glide smoothly out on rollers 


Reduces effort required for moving 
molds in and out of press 


© Reduces heat loss in molds 


Reduces cycle time 


¢ Increases press room efficiency 





(illus: 5107) 
796 Ton Press 
16” Stroke 
2—8” Openings 
32”x32” Pressing Surface 








rench 


HYDRAULIC PRESS DIVISION 


Representatives Across The Nation 
Boston—New York—Cleveland 
Chicago—Denver—Los Angeles 

Akron—Buffalo—Detroit 
THE FRENCH OIL MILL MACHINERY CO. 
1022 Greene St., Piqua, Ohio 
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Bayer Vulcameter in 


A new testing apparatus 
for the automatic recording 
of the vulcanization curve 
of natural and _= synthetic 
rubber compounds is now 
available to the American 
rubber industry. This in- 
strument, called the Vulca- 
meter, was developed by 
Farbenfabriken Bayer A.G. 
Laboratories, | Leverkusen, 
Germany, and is available 


from Brinkmann _Instru- 
ments, Inc., Great Neck, 
| Oe eee Peaks 


The machine is reported 
to provide in one simple 
test and operation the in- 
formation on state of cure 
now obtained by _ both 
stress-strain curves and by 
the Mooney _ viscometer 
method. The curve obtained 
with the Vulcameter repre- 
sents a continuous measure- 
ment in relation to elapsed 
time of the reaction to 
stress of the sample at vari- 
ous stages of vulcanization. 
Thus with this apparatus the 
determination of the condi- 
tions for partial, total, or over cure can be made with consider- 
able economies in regard to time, expense, and materials. 

The Vulcameter requires only a small amount of material 
which is placed between two plates which serve as object 
holders and are double-jacketed for maintaining temperatures 
up to 200° C. for extended periods of time. Dynamic shear 
stress is induced in the sample by an eccentric drive which 
displaces the upper part of the clamp at a very low frequency 
a distance of 0.1-millimeter. The lower clamp is supported by 
an electrical dynamometer which measures the shear load on 
the sample and transmits it to a recorder. The low frequency 
is chosen to permit values to be obtained in the plastic range 
where deformation exceeding flow rate might distort the results. 

This test gives a complete vulcanization curve and is claimed 
to be very close in correlation to a curve obtained by time- 
temperature cures and Mooney viscometer scorch values. The 
test is described as fast with good reproducibility and together 
with the equipment is described more fully in Kautschuk und 
Gummi} 


‘July, 1957, p. 168WT; June, 1958, p. 1S9WT. 





Bayer Vulcameter 





New Meter for Cutters 


The Motch & Merryweather Machinery Co., Cleveland, 0., 
manufacturer of Wink cutting machines, has introduced a new 
metering unit to control cutting length on its model M420 
Wink universal cutting machines and M400 Metoveyors. 

The new device features a new large, easy-reading dial, 
graduated in feet and inches. A separate scale for each three 
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The Lifetime Rubber-to-Metal bhiliesive 


They keep oil in! ... dirt out! C/R Bonded Rubber Oil Seals have 
an outstanding reputation for dependable performance . .. a major 
reason is TY-PLY, the rubber-to-metal adhesive that lasts a lifetime! 


















TY-PLY “‘UP-BC’’ 
two-coat Adhesive System for 
bonding of Butyl Rubbers. 


wvisey “ieee Why TY-PLY in C/R*oil seals? 

two-coat Adhesive System for *Chicago Rawhide—recognized leader in the sealing field—specifies 

espe o— Rubber and TY-PLY for bonding the flexible sealing member to metal case in 
dita HD, HM and HMS Oil Seals. C/R reports the bond is completely 

TY-PLY "Q” or 3640” permanent, enabling seals to deliver dependable, trouble-free per- 

the single coat Adhesive for formance. TY-PLY meets the widest variety of rubber-bonded 

pe Hotere nd ORS Com applications—defies all shear, tension and compression forces— 

ine “at fulfills toughest static, dynamic and chemical requirements. 

for bonding Nitrile Rubbers, TY-PLY will adhere most vulcanizable rubber compounds to 

TY-PLY “'S"" almost any clean metal surface. 

for bonding Neoprenes, TY-PLY has stood the test of time... since "39! 


GET THE FACTS—WRITE TODAY FOR TECHNICAL LITERATURE! 


Marbon 
CHEMICAL 
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Tus PRECISION MOLDING 
cd NO PROBLEM 
with the new and improved 


OLMES | 


e Maximum 
Output 


e Minimum 
Cost 


The new and improved Holmes Hydraulic Press re- 
tains all the features of its famous predecessors... 
PLUS...many outstanding improvements. These put it 
in a class by itself--for all kinds of general purpose 





work...and...special production where close tolerance 
is required. Low in price. Practically no maintenance. 
Will quickly pay for itself in any processing plant. 
WRITE OR WIRE FOR SPECIFIC DETAILS--regard- 
less of your particular requirements. With 52 years 
know-how specializing in hinery and molds for 
the rubber industry--Holmes can help you solve 


your problems, too, just as they have for so many 
others. No obligation, of course. 


SEND FOR ILLUSTRATED FOLDER...TODAY 


Stanley H. HOLMES company 


Successor to Holmes Brothers, Inc. ; 
3300 W. Lake Street, Chicago 24, Illinois 
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Cutting length control meter 


length ranges is provided. Length selection is quick and precise 
by the sturdy hand-crank, reports the manufacturer. Backlash 
is automatically compensated for, and length changes may be 
made while the machine is in operation or idie. Standard cutting 
capacity is from '%2-inch to 60 feet. Almost any desired range 
is available. 

In addition to precision and convenience of operation, the 
new metering unit is designed for long precision life. The fune- 
tion of the device is to operate the clutch escapement mechan- 
ism on the Wink machine by electric impulse when precisely 
the preset length of material has been measured. It is available 
on machines now in the field. 


Automated Viscometer 


Automated operation of its Mooney viscometer is announced 
by Scott Testers, Inc., Providence, R. I., with the claim that 
75% of the operator’s time may be saved thereby. This saving 
is made possible by the fact that after the operator inserts the 
test specimen and sets the controls, the machine takes over and 
completes the viscosity test automatically. The controls are 
preset to shut off after a specified time lapse and/or at a speci- 
fied viscosity. After the specimen has been inserted, and the 
start button pushed, the automatic cycle follows: (1) a one- 
minute warm-up takes place; (2) the test proceeds, and results 
are recorded; (3) the test is shut off on the basis of elapsed time 





Recording elements (left) for Scott automated: viscometer 
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Naugatuck NAUGAPOL 


specially processed R-S rubber 











: es UDAKA 


A BONE parching on the desert couldn’t hold much less moisture than a 
rubber product made of Naucapo.®. All 6 “hot” types (1016, 1018, 1019, 
1021, 1022 and 1023) and both “cold” types (1503 and 1504) of Naugapol 
are specially processed for low moisture absorption by eliminating salt as a 
coagulant following polymerization. Extra straining and milling further help 
to produce salt-free elastomers characterized by: 


@ LOW MOISTURE ABSORPTION @ HIGH DIELECTRIC PROPERTIES 
@ CLEANLINESS & UNIFORMITY @ EASE OF PROCESSING 

That’s why Naucapot butadiene-styrene polymers are so strongly preferred by 
manufacturers of rubber-insulated wire and cable, mechanical rubber goods 
and other rubber products requiring high electrical insulating qualities and 
excellent mechanical characteristics over a wide temperature range. Many 


grades of Naucapot are non-discoloring, Polygard®-stabilized polymers suit 


8 
. "se a : ways a able for the finest transparent, white or color-pigmented products. 


See Us at A.C.S. Rubber Division Meeting, Los Angeles, May 13, 14, 15 


Naugatuck Chemical TS 


Division of United States Rubber Company eeniatiels cp tieate ll 








Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices - CANADA: Naugatuck Chemicals Division, Dominion Rubber Co., Ltd., Elmira, Ontario - CABLE: Rubexport, WY. 
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SPADONE 


Spring Leaf Trucks 


are cutting costs throughout 


the Tire and Rubber Industry 


Facilitate Storage, Cooling and 
Drying. E pedite Handling and 
Processing. 


Afford Extra Protection for 
Materials. 


Conserve Valuable Floor 


Space 


Provide Long and 
Maintenance - Free 
Service. 


\V Tire Treads \/ Adhesives 
V Backing 
V Mill Batches 


\V Calender Stock 


\ Plastics 
V Solings 
V Tilings 
SPADONE TRUCKS are available in Standard and 
Special Models or furnished to your individual 
specifications. Write for detailed information. Our 
Engineering staff will be pleased to help with your 


requirements. 


SPADONE 


SOUTH NORWALK, CONN. PHONE: VOlunteer 6-3394 
RA 
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or viscosity rise—both can be operable, so that whichever occurs 
first governs; (4) automatic recording of the test has concurrently 
taken place on the visual chart showing viscosity on the vertical 
scale and elapsed time on the horizontal. Temperature is alsg 
recorded in synchronization. 

The new Scott automated feature is applicable to both models 
STI and NBS which yield Mooney point values strictly in ac. 
cordance with ASTM standards. Further information can be 
obtained from the company. 








Portable Tackmeter 


Testing Machines, Inc., Mine- 
ola, L. I, N. Y., is distributing 
the Dunlop Tackmeter, an in- 
strument for assessing surface 
tack numerically. It was devel- 
oped at the Dunlop Research 
Center for the measurement of 
tackiness in the rubber industry 
and is suitable for process con- 
trol and laboratory development 
work. 

This device is typically used 
in the rubber industry for meas- 
uring the tack of rubbered fab- 
ric to itself or to uncured rubber 
sheet and for estimating the tack — 
of dipped cords to uncured rub- ~ 
ber. The principle of the Tack- | 
meter results in a close reproduc: — 
tion of the actual conditions — 
likely to be experienced in 
practice, according to TMI 
This instrument is designed, 
moreover to accommodate the — 
range of tackiness normally as- | 
sociated with such materials as © 
above, but can be modified to — 
suit surfaces which are less tacky — 
or tackier. E 

Essential parts of the Tack- © 
meter are the wheel which 
carries the six-inch by '%-inch — 
test strip round its circumfer- ~ 
ence; the calibrated spring which 
measures the separating force; ” 
and a weight to press the sur- 
faces together. An aperture im § 
the base allows contact between ~ 
the test strip attached to the — 
wheel and the sheet of material — 
upon which the instrument is © 
standing. The scale measuring ~ 
the extension of the calibrated 
spring is marked on the cylind- 
rical body of the instrument and 
is graduated in grams. A rider 
indicates the tack in grams on 
the scale after the surfaces of 
the tested materials have sepa- 
rated. 

The Tackmeter, which is hand 
operated and easily portable, as- 
sesses the tackiness of a surface 
from measurements which are 
normally carried out at tem 
chosen points of the surface without damaging the surface. 
The instrument, robust and attractively finished in chromium 
plate and stoved enamel paint, is supplied in a fitted metal 
carrying case. 


New 
Dunlop Tackmeter 
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or viscosity rise—both can be operable, so that whichever occurs 
first governs; (4) automatic recording of the test has concurrently 
taken place on the visual chart showing viscosity on the vertical 
scale and elapsed time on the horizontal. Temperature is also 
recorded in synchronization. 

The new Scott automated feature is applicable to both models 
STI and NBS which yield Mooney point values strictly in ac- 
cordance with ASTM standards. Further information can be 
obtained from the company. 


Portable Tackmeter 


Testing Machines, Inc., Mine- 
ola, L. IL, N. Y., is distributing 
the Dunlop Tackmeter, an_in- 
strument for assessing surface 
tack numerically. It was devel- 
oped at the Dunlop Research 
Center for the measurement of 
tackiness in the rubber industry 
and is suitable for process con- 
trol and laboratory development 
work. 

This device is typically used 
in the rubber industry for meas- 
uring the tack of rubbered fab- 
ric to itself or to uncured rubber 
sheet and for estimating the tack 
of dipped cords to uncured rub- 
ber. The principle of the Tack- 
meter results in a close reproduc- 
tion of the actual conditions 
likely to be experienced in 
practice, according to TMI. 
This instrument is designed, 
moreover to accommodate the 
range of tackiness normally as- 
sociated with such materials as 
above, but can be modified to 
suit surfaces which are less tacky 
or tackier. 

Essential parts of the Tack- 
meter are the wheel which 
carries the six-inch by '%-inch 
test strip round its circumfer- 
ence; the calibrated spring which 
measures the separating force; 
and a weight to press the sur- 
faces together. An aperture in 
the base allows contact between 
the test strip attached to the 
wheel and the sheet of material 
upon which the instrument is 
standing. The scale measuring 
the extension of the calibrated 
spring is marked on the cylind- 
rical body of the instrument and 
is graduated in grams. A rider 
indicates the tack in grams on 
the scale after the surfaces of 
the tested materials have sepa- 
rated. 

The Tackmeter, which is hand 
operated and easily portable, as- 
sesses the tackiness of a surface 
from measurements which are 
normally carried out at ten 
chosen points of the surface without damaging the surface. 
The instrument, robust and attractively finished in chromium 
plate and stoved enamel paint, is supplied in a fitted metal 
carrying case. 
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NO HIGHWAY NEEDED 


America’s roads weren't much to brag about 
45 years ago—but no matter how rough and 
rutted they were, this Jeffery Quad truck didn’t 
mind. 

It could climb seemingly impossible grades, 
and push through hub-deep mud, sand or snow 
on its solid rubber tires. The Quad’s effective- 
ness is understandable; it featured four-wheel 
drive, four-wheel brakes and four-wheel 
steering. 

Today’s trucks don’t plod massively through 
their workdays as it did, however. On their 
pneumatic tires they are nimble and responsive; 





they’re engineered to handle almost any job; 
they move speedily over our vast highway 
networks. 


Today the commerce of the nation and the 
world runs on rubber. Billions of pounds of 
UNITED CARBON BLACKS have been used 
to help make the tough. long-wearing tires and 
other rubber goods essential to our new trans- 
portation system. 

Standardize on UNITED CARBON BLACKS. 
They're made to meet today’s—and tomorrow’s 
—needs! 


U i i T © D CARBON COMPANY, INC. 























UNITED'S KOS MOS CARBON BLACKS 
have been specified for virtually 


every rubber application for 
more than three decades. 








KOSMOS carbon blacks — 
...they’re top quality. 
...they’re backed by top 
sales technical services. 


... they’re delivered as 


specified, when specified. 


...they‘re the key to supe- 


rior reinforcement. 
KOSMOS .. . from 


United Carbon... 
excellence! 





KOSMOS 
KOSMOS 
KOSMOS 


KOSMOS 
KOSMOS 
a : 


KOSMOS 2 
KOSMOBILE 
KOSMOBILE S-66 MPC } 


UNITED CARBON COMPANY, INC. 


A subsidiary of United Carbon Company 


CHARLESTON 27, WEST VIRGINIA 





NEW YORK AKRON fol Ler \cie) 
Toh ge) | LOS ANGELES MEMPHIS 
IN CANADA: CANADIAN INDUSTRIES LIMITED 

















its what 
it doesnt have 


th at ma kes it good | What doesn’t our aniline have that makes it so good? 


It has very little moisture (4/100 of 1% maximum). 





It has very little color (Barrett Standard 1.0). 


It has very low total impurities. (Our shipping spec 
is 99.9% but we regularly load cars analyzing 99.95+% 
That's better than ACS CP aniline specs). 


So if you want clear, colorless, nearly dry, 

high-purity aniline shipped by tank car or tank wagon 
from Moundsville, West Virginia, on 24-hour notice, 
specify NATIONAL® aniline. You pay no premium for 
our extra-high quality and extra-fast service. 





Our nearest office will be glad to quote. 











ATIONAL ANILINE DIVISION 
40 RECTOR STREET, NEW YORK 6, N. Y 


Atlanta Boston Charlotte Chattanooga Chicago Greensboro 
Los ~Angeles Philadelphia Portland, Ore. Providence San Francisco 
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MAXIMUM RUBBER-TO-FABRIC ADHESION 





RLD 








The rubber industry’s problem of achieving better 
adhesion to meet today’s high-speed needs is being 
solved everywhere by Gen-Tac. This unique vinyl- 
pyridine latex, added in minimum quantities to fabric 
dips, provides vastly superior bonds between rubber 
stock and rayon or nylon fabrics. Fabric thus treated 
assures improved fatigue resistance, reduction of cur- 
ing blows, and fewer ply separations in service. 


Manufacturers of airplane, truck, bus and passenger 
tires, V-belts, hoses, inflatable rubber products, and 
industrial goods in every part of the world have tested 
and adopted Gen-Tac as the truly universal solution to 
adhesion problems. If you manufacture rubber prod- 
ucts containing fabric reinforcement, Gen-Tac offers 
a valuable contribution to product improvement. 


Write for this new bulletin, packed with | 
valuable information on Gen-Tac and 
the many advantages it affords. / 


THE GENERAL TIRE & RUBBER COMPANY 


Chemical Division, Akron, Ohio 


May, 1959 


CYemiedl Dieinicn 


GENERAL 
THE GENERAL TIRE & RUBBER CO. a> 
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Vi canize 
VEGETABLE 
OILS 


— 


rubber substitutes 


Types, grades and blends 
for every purpose, wherever 
Vulcanized Vegetable Oils 
can be used in production 
of Rubber Goods — 

be they Synthetic, Natural, 
or Reclaimed. 


A long established and proven product. 


THE CARTER BELL MFG. CO. 


SPRINGFIELD, NEW JERSEY 








Represented by 
HARWICK STANDARD CHEMICAL CO. 


Akron, Boston, Chicago, Los Angeles, Trenton, Denver, 
Albertville, (Ala.), Greenville, ($.C.) 
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BOOK REVIEWS 


“Organic Chemistry of Bivalent Sulfur.” Volume I. E. Emmet 
Reid, Professor of Chemistry, Emeritus, Johns Hopkins Univer- 
sity. Cloth, 5% by 8% inches, 539 pages. Chemical Publishing 
Co., Inc.. New York, N. Y. 1958. Price $20.00. 

This first volume augurs well for a proposed five-volume 
series that will fill a long-standing need in the literature of the 
organic chemistry of sulfur. It consists of five chapters which 
treat mercaptans, reactions of mercaptans, negative derivatives 
(substitution at the sulfhydryl hydrogen), substituted mercaptans 
(substitution in the alkyl or aryl portion), and mercapto-acids 
(e.g. mercaptoacetic or thioglycolic acid, HSCH»sCOOH; thio- 
acids such as thioacetic, CHsCOSH, will be covered in volume 
IV). 

For each class of compound there are presented a description 
of the applicable syntheses, a survey of reactions and uses, and 
finally a table of physical properties for as many as several 
hundred members of that type of compound. Many of the 
preparative procedures are discussed critically, but Professor 
Reid has wisely declined the formidable task of resolving con- 
flicting reports of physical properties. Instead the technique of 
Beilstein’s Handbook is used, in which all reported values are 
cited with references to the original literature. 

The literature search for this volume is generally complete 
through 1954 and has produced more then 4,400 references. 
The 31-page index is based on the inverted nomenclature sys- 
tem familiar to users of Chemical Abstracts, thus listing to- 
gether chemically related compounds. 

The book is an attractive one, having large clear printing on 
a good quality paper. There is a liberal use of chemical equa- 
tions to illustrate the text. In general, each equation is set as a 
single line of type. using empirical or condensed structural 
formulas. Where required for intelligibility, expanded structural 
formulas have been used. 

A book of this scope must be written in a cursive style to 
maintain a reasonable size, but occasionally the results are not 
so clear as might be desired. For example, on page 270 it is 
stated “. . . 2.4-dinitro [benzene] sulfenyl chloride is used as a 
reagent.” Even in context it is not apparent that the reagent is 
one for preparing derivatives of olefins. 

Workers in the field of rubber chemistry may find this 
volume lacking in treatment of the formation of sulfides from 
mercaptans and hydrocarbons. For example, no mention is 
made of Cunneen’s addition of mercaptans to rubber and rubber 
model compounds in the chapter dealing with the reactions of 
mercaptans. The reason for this omission, as stated by Professor 
Reid on page 107, is that “where the products of a reaction 
are the subject matter of a later chapter the reaction itself is 
not considered in this chapter [on reactions of mercaptans].” 

The topic cited above may thus be expected to appear in 
Volumes If and III, which will treat sulfides. The reviewer is 
looking forward to the publication of these subsequent volumes. 

DouGias I. RELYEA 


“Technical Editing.” Edited by B. H. Weil. Cloth, 5% by 
7% inches. 278 pages. Reinhold Publishing Corp., New York, 
N. Y., 1958. Price $5.75. 

This book presents in one place the technical editing principles 
for the first time. More than 20 contributors, all leading 
authorities, have provided excellent guidance for both the 
experienced and the beginning editor. 

Much has been presented in recent years for the guidance 
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Find it in FR-S 176, the new general purpose 
latex that improves products while cutting costs. 


Still using a 1945 latex? Or avoiding the use of latex 
altogether because of cost or compounding problems? 
FR-S 176 promises you new product and production 
standards in carpet and upholstery backing, saturated 
paper, tire cord dip compounds and adhesives. This 
low-cost high-solids latex offers new resistance to ultra- 
violet light, to heat aging and to gas fading. What’s 
more, it offers you new processing ease and economy. 


FR-S 176 is another Firestone polymer designed to 
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Looking for product improvement ? 


FIND IT IN FIRESTONES 





provide specific product characteristics and manufac- 
turing economies. Firestone Technical Service stands 
ready to help you choose exactly the right synthetic 
rubber or latex for the job from the largest and most 
complete line of product-specialized polymers in the 
industry. Write today. Firestone Synthetic Rubber and 
Latex Co., Akron 1, Ohio. 


r. eee Tre 
'S) Firestone 


BETTER RUBBER FROM START TO FINISH 


Copyright 1959, The Firestone Tire & Rubber Co., Akron, Ohio 
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of technical people in communicating. Most of this, however, 
concentrated on improving the source preparation of technical 
documents. Along with this awareness of the need of good 
technical communications, the group classified as technical 
editors has been greatly expanded. This group has always been 
in existence as the professionals associated with the technical 
books and journals and also as the supervisor who had to 
approve a report or paper. but now includes people in all 
technical areas. Presented here are the phases of technical 
editing needed by the growing group of technical men and 
women devoting full-time to the improvement of “internal” 
technical communications. 

Information is provided to set publication standards, provide 
writing guides. review documents and reports for proper pre- 
sentation, editing graphic aids such as slides and charts, and 
even includes “technical publishing.” Anyone interested or con- 
cerned with technical communication in government, education. 
industry. professional societies. or trade groups will find much 
helpful information in this book. 


NEW PUBLICATIONS 


“Recent Developments in High Density Polyethylene Insulat- 
ing Materials.” Union Carbide Plastics Co.. division of Union 
Carbide Corp.. New York. N. Y. No. 106. 11 pages. This bulle- 
tin examines in detail two Bakelite polyethylene insulating 
compounds—DFD-2005, a typical low-density resin: and 
DGDA-5100, the newest Bakelite high density polyethylene. 
Physical and electrical properties, stress cracking resistance 
data. typical mechanical properties. and typical thermal em- 
brittlement data are included. Graphs and tables also are 
presented. 


“LE-HI Condensed Catalog No. 34.° Hose Accessories Co.. 
Philadelphia, Pa. 8 pages. This profusely illustrated catalog con- 
tains information on the wide variety of LE-HI hose couplings 
and fittings for every type of industrial rubber hose. It also in- 
corporates description and illustration of several new items re- 
cently added to this line. 


“Web Process Engineering.” General Catalog No. 10. John 
Waldron Corp.. subsidiary of Midland-Ross Corp.. New Bruns- 
wick, N. J. 128 pages. This fully illustrated catalog is designed 
to acquaint converters of paper. plastics, metals, textiles, and 
Tubber with the company’s service in connection with projects 
involving coating. saturating, laminating printing, or embossing 
operations. The mechanical and auxiliary equipment required 
in a completely modern web processing line are described. Other 
subjects covered include the Waldron experimental laboratory 
and other Midland-Ross divisions such as the Waldron coupling 
Givision and Hartig extruders. 


“59 Ideas for Modernization in °59.” Allis-Chalmers Mfg. Co.. 
Milwaukee, Wis. 20 pages. Examples of modernization ideas 
listed in this booklet include such topics as ball and grinding 
mills, induction heating. motor. regulator and transformer 
data. dielectric heater, speed control, and many other useful 
Suggestions. Many of these specific items have been reported 
in the past, but, in this booklet. are published together and are 
available from the company. 


“Radiation Dynamics.” Radiation Dynamics, Inc., Westbury. 
L.I.. New York. 4 pages. This bulletin describes RDI’s new 
irradiation center which contains two separate vaults with Dy- 
namitron electron accelerator units of 1 mev., 2 kw. and 1.5 mev.., 
15 kw. output. Both units are available for contract work on a 
single or sustained basis. In addition, research assistance can be 
provided by the firm’s technical staff if desired by the contractor. 
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“DIBS Accelerator.” American Cyanamid Co., Bound Brook 
N. J. 4 pages. This is a new data sheet on the company’s 
DIBS accelerator, an outstanding delayed-action accelerator, 
particularly effective with high abrasion furnace blacks in 
natural rubber and SBR copolymers. General chemical and 
physical properties of DIBS (N.N-diisopropylbenzothiazole-2- 
sulfenamide), specifications. compounding characteristics, uses. 
and analytical test methods are included. 


“Specifications and Characteristics of Organic Chemicals.” 
Emery Industries, Inc.. Cincinnati, O. 4 pages. This catalog lists 
product designations. descriptions, and specifications for Emery’s 
organic chemicals including such materials as fatty acid esters: 
Empol dimer acid; Emerox azelaic acid; Emfac pelargonic, 
capric. and caprylic acids, all for use in rubbers and _ plastics: 
and Emolein esters for synthetic lubricants; Plastolein  viny! 
plasticizers. 


“ASTM Standards on Plastics.” American Society for Testing 
Materials. Philadelphia. Pa. 1.108 pages. Paper cover, 6 by 9 
inches. $8.00. To this edition 43 standards. not appearing in the 
1957 edition. have been added. Significant new standards include 
specifications covering dimensions of SWP and IPS sizes for 
(D 1593); glass-fabric reinforced epoxy resin laminates (D 1592): 
and polymethylstyrene molding and extrusion material (D 1595). 
New data include a group of standards on plastic pipe with 
specifications covering dimensions of SWP and IPS sizes for 
cellulose acetate butyrate. and acrylonitrile-butadiene-styrene 
pipe. Also included are methods for short- and long-term hydro- 
static pressure tests of plastic pipe. Included in this edition are 
tentative abbreviations of terms relating to plastics (D 1600): 
for example: acrylonitrile-butadiene-styrene plastics in the new 
notation are simply ABS plastics. All of the 191 ASTM standards 
applicable to the plastics industry are given. 


“Sure-Flex Flexible Couplings.” Bulletin No. 1O100A. T. B. 
Wood's Sons Co.. Chambersburg. Pa. 8 pages. This revision 
covering the company’s Sure-Flex couplings now includes 10 
sizes. The additions are: No. 3 (%8- to 34-inch bore), No. 4 (2- 
to one-inch bore), No. 11 (1%- to 258-inch bore), and No. 12 
(236- to 2%-inch bore). Selection data and other engineering 
tables have also been revised. These tables also include newly 
designed couplings with ductile-iron flanges and a special steel 
retaining ring and specially balanced couplings. 


“Universal Worm Gear Speed Reducers.” Folder 2724. 
Link-Belt Co., Chicago, Ill. 8 pages. This folder contains com- 
plete data on a new type of reducer that is designed to operate 
in three different positions and has a higher capacity with 
external fins for cooling, The folder illustrates the various 
mounting positions and contains selection procedures for 
proper applications. Five tables give service factors, load 
classes, input horsepower ratings, overhung load ratings, 
and thrust load ratings. Dimensions and weights for all 
three mountings are also graphically described. 


“RTV Silicone Rubber.” Silicone products department, Gen- 
eral Electric Co., Waterford, N. Y. 8 pages. This bulletin 
describes RTV-20, RTV-60, and RTV-9 the company’s (room 
temperature vulcanizing) silicone rubbers, recommended for 
electrical potting and encapsulating, for flexible mold-making 
materials, and for high- and low-temperature sealing and 
calking. It includes complete product and application data for 
three new RTV compounds, listing their advantages as better 
physical properties and heat resistance, over previously avail- 
able RTV curing elastomers. Included also is information on 
81822 Primer for bonding RTV_ rubbers. 


“Ideas in Development.” Vol. 2, No. 4. Armour Chemical 
Division. Armour & Co., Chicago, Ill. 10 pages. Of interest 
to the rubber chemist is a section in this booklet describing 
MD 738. an ultra-violet light stabilizer. Experiments with MD 
738. a high molecular weight amino compound, have indicated 
the chemical’s usefulness as an ultra-violet light stabilizer in 
natural and synthetic rubber. The chemical exhibits antioxidant 
properties, is non-staining. and will not affect the rate of cure. 
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Blowing Agent 81105 boosts blowing 
power . . . improves cellular uniformity. 
In all types of sponge rubber production, 
Blowing Agent 81105 increases the blowing 
power of sodium bicarbonate . . . produces 
better filled out, more uniform, cellular 
structures. 


Blowing Agent 81105 speeds the cure... 
saves on accelerators. Blowing Agent 
81105 releases ammonia when heated, there- 
by activating the accelerator . . . permitting 
the use of less accelerator. Savings can amount 
to one-quarter of the acceleration cost. 


Blowing Agent 81105 eliminates adhesion 
problems. Excessive use of sodium bicarbon- 
ate alone to produce adequate blow causes 
“soda leaching” .. . creates residual soaps 
which interfere with cementing of automo- 
tive sponge to car frames. Use of Blowing 
Agent 81105 reduces need for sodium bicarbo- 
nate... prevents soap formation. 


Blowing Agent 81105 counteracts odors. 
Addition of Blowing Agent 81105 counter- 
acts and effectively controls offensive amine 
odors remaining in finished products such 
as shoe soles, when dinitroso type blowing 
agents are used. 


If your products include blown sponge, Blowing Agent 81105 offers advantages 
that can either improve your product or effect reductions in cost—or both. 

A biuret and urea compound, Blowing Agent 81105 is providing important bene- 
fits for leading manufacturers of sponge and cellular rubber products from a 
variety of synthetics and reclaim materials. Write for Technical Bulletin R-1 
containing technical details. The Sherwin-Williams Co., Pigment, Color and 


Chemical Division, 260 Madison Avenue, New York 16, New York. 





FOR THE RUBBER INDUSTRY 


May, 1959 


eam SHERWIN-WILLIAMS 


‘ PIGMENTS, COLORS AND CHEMICALS 
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6 REDS 


#297 
#347 
#387 
#477 
7567 
+617 


3 TANS 


=10 
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MAPICO 
OLORS 


FOR RUBBER... 


OUTSTANDING 
ALL THE WAY! 


Because ... these are high-color 
iron oxide pigments of outstanding 
purity, providing unusual bright- 
ness in mass tone and clarity in tints, 


EXCELLENT AGING CHARACTERISTICS 
WITH BOTH NATURAL AND SYNTHETIC RUBBER 


¢ Clean, bright color and tint 

¢ Easy dispersion and processing 

¢ Permanent color 

¢ Exceptional strength 

¢ Fine particle size 

© Tear and flex resistance 

© Controlled pH 

¢ Also available: Mapico Yellows, 
Browns and Black 


You can have full technical assist- 
ance—all the information you need 
—for your particular application. 
Write today! 


MAPICO IRON OXIDES UNIT 
COLUMBIAN CARBON COMPANY 


380 Madison Avenue, New York 17, N. Y. 


Branch offices and agents in principal cities. 
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Publications of Thiokol Chemical Corp., Trenton, N. J.: 

“Additives for Improving Butyl’s Ozone Resistance.” Bulletin 
105-1. 12 pages. This bulletin evaluates the effect of antiozon 
ants, antioxidants, sunproofing waxes, and other materials as 
additives for improving the ozone resistance of butyl rubber 
compounds. The effects of these various additives are presented 
in tabular form. 

“Study of the Effects of High Aromatic Fuels on Elastomers.” 
12 pages. This is a report based on a recent study comparing 
the effects of high aromatic fuels on oil-resistant elastomers. 
The test data shown indicate that the trend to higher aromatic 
hydrocarbon levels in fuels is a significant factor in compound- 
ing rubber goods to obtain the required fuel resistance and 
performance. The test results were obtained by evaluating seven 
rubber types in fuels varying in aromatic concentrations up to 
100%. 





“Questions and Answers on Electron Microscopes.” Philips 
Electronics, Inc., Mount Vernon, N. Y. 12 pages. This booklet 
compiled from actual queries asked in the field and at Norelco 
microscope school sessions, discusses magnification, resolution 
specimen preparation, and fields of application. Shadow casting 
electron diffraction, camera work, stereo techniques, astigma- 
tism correction, lens details, beam wobbler, through-focus con- 
trol, and other technical matters are covered. 


“Isobutylene—Its Present and Potential Uses.” Petro-Tex 
Chemical Corp., Houston, Tex. Chart plus 2 pages. This 
comprehensive family-tree type of chart on isobutylene graphi- 
cally shows present commercial uses and all reported reactions 
having potential new-product significance. Accompanying this 
17- by 22-inch chart is a bibliography of 213 literature ref- 
erences, keyed to the chart. Petro-Tex has recently come on 
stream with the first major, non-captive production of 99+-% 
isobutylene for which the firm believes there is a broad spec- 
trum of non-rubber new uses. 


“How to Inhibit Sulfide Staining of Pearl Vinyl Products.” 
No. 50. Claremont Pigment Dispersion Corp., Roslyn Heights, 
L. I, N. Y. 1 page. This technical data sheet describes two 
stain-resistant essences suitable for incorporation in vinyl com- 
pounds: Lo-Stane Non-Lead Pearl or D-6052 and Lo-Stane 
Lo-Lead Pearl or D-6426. These materials are said to eliminate 
the problem of vinyl products, pigmented with synthetic lead- 
type pearl essences, which are known to stain upon exposure to 
sulfur or sulfur compounds. 


“Installation and Maintenance of Resilient Smooth-Surface 
Flooring.” No. 597. Building Research Institute, Washington, 
D. C. 145 pages. $5.00. This document contains information on 
the installation and the maintenance of all of the various types 
of resilient flooring on the market. Included is the report on 
BRI’s preconference survey of flooring problems, and recom- 
mendations. There is also a chart which compares physical 
properties, standard dimensions, installed cost per square foot, 
and.the use level at which each material may perform success- 
fully. In all, this document contains 14 individual reports, two 
workshop panel discussions, and three appendix sections related 
to the survey questionnaire. 


“Dioctyl Sebacate.” No. 116. Harchem Division, Wallace & 
Tiernan, Inc., Belleville, N. J. 

“1959 Product Index.” Eastman Chemical 
Kingsport. Tenn. 

“1959 Directory of Manufacturers’ Representatives.” Man- 
ufacturers’ Agent Publishing Co., New York, N. Y. 

“B. F. Goodrich Molded Rubber Stair Treads”; “Facts on 
B. F. Goodrich Koroseal Vinyl Asbestos Floor Tile.” The B. F. 
Goodrich Flooring Products Co., Watertown, Mass. 

“Enjay Butyl—The Versatile Modern Rubber.” Enjay Co.. 
Inc., New York, N. Y. 

“Solid Plasticizers.” Monsanto Chemical Co., St. Louis, Mo. 


Products, Inc., 
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for Rubber to be good 
it MUST be Dry... 


A major problem in the production of Black Masterbatches historically has been the 
elimination of excessive moisture content in the finished product. Copolymer has devel- 
oped unique equipment to analyze automatically each bale of CARBOMIX and to reject 
any bales which contain moisture in excess of specification limits. This equipment is the 
first of its kind to be used in the synthetic rubber industry and assures the rubber 
compounder of uniformly dry CARBOMIX SUPER-DISPERSED BLACK MASTERBATCH. 


Your inquiries will be welcomed 


CARBOMIX 


means uniformity in black masterbatches 


and raw materials require 
INDIVIDUAL INSPECTION 























SALES OFFICES WAREHOUSES 
Hartford, Connecticut. . . . . Chapel 7-5731 Charleston, Mass. (Latex) 
Atlanta, Georgia . . . . . . Plaza 3-7833 Neosha, Missouri 
Chicago, Illinois . . . . . +. Sycamore 8-8957 Newark, New Jersey 
Akron,Ohio. . . . . . . . Walbridge 8-3226 Akron, Ohio 
Philadelphia, Pennsylvania . . . Rittenhouse 6-4663 Chicago, Illinois 
& 


@ copoiymen'® 
pioneering + good service: well-packaged CRCC 


RUABER & CHEMICAL 


a CORPORATION ) 


COPOLYMER RUBBER & CHEMICAL CORPORATION 


BATON ROUGE 1, LOUISIANA 














Shaw Calenders Uniform Gauge ensured by 
. Roll bending (patented). 
for flawless 
production 
at minimum cost 


. Independent motorised two-speed nip adjustment. 


. Flood lubrication. 


. Beta-ray recording and control. 


1 
2 
38. Hydraulically maintained zero clearance. 
4 
5 
6 


. Drilled rolls and heat exchanger for 
accurate temperature control. 


Francis Shaw 





FRANCIS SHAW & COMPANY LIMITED » MANCHESTER 11 * ENGLAND 
Telegrams: ‘‘Calender’?’ Manchester . Telephone: East 1415-8 . Telex: 66-357 


London Office: 22 Great Smith Street London SW1 ~- Telephone: Abbey 3245 - Telegrams: Vibrate London - Telex: 22250 
Canada: Francis Shaw (Canada) Ltd Grahams Lane Burlington Ontario - Tel: Nelson 4-2350 + Grams: Calender Burlington Ontario 
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New York 17, New York 


529 Fifth Avenue 
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how does your 
CURING SYSTEM 
help fight 
ozone attack? 


The SBR specimens at right were 
exposed to ozone at 100° F with 20 
percent elongation for 52 hr. at 33 
pphm ozone, then 187 hr. at 63 pphm 
ozone. 
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this key factor, curing, 
affects antiozonant effectiveness... 


When you compound rubber with UOP 88 or 288 anti- 
ozonants, a versatile chemical barrier continually migrates 
to the surface, affords sure protection over a long period 
of time. 

But do you realize that the effectiveness of a chemical 
antiozonant largely depends on your curing system? 

Shown below are two rubber test strips which graphically 
illustrate this point—show the tremendous difference in 
ozone resistance brought about by differences in curing 
systems. The accompanying table confirms this fact—shows 
how the proper accelerator aids antiozonant effectiveness. 

UOP facilities and technical personnel are available to 
help you achieve maximum effectiveness in the use of anti- 
ozonants. Just write or telephone our Products Department. 


Exagg d conditions of stress and ozone 
concentration in the oven assure complete 
protection under any normal conditions. 
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@ Now, you can use this new process to produce 
BETTER Reclaimed Rubber FASTER and at 
LOWER COST! 

RECLAIMATOR reclaims have more usable rubber 
hydrocarbon and are more completely devulcanized 
than conventional reclaims. They are softer, break 
down faster and disperse more quickly into the rubber 
base of a compound. Rubber reclaimed by this method 
remains plastic and does not age as much, or as 
rapidly, as old fashioned reclaims. These and many 
more advantages add up to a higher quality, lower 
cost rubber for both producer and user. 

To learn how you can make BIGGER PROFITS with 
the RECLAIMATOR, simply write us a letter. Our 
75 years of experience in the field are at your 
disposal. 


Write for this FREE BOOK 


Send for Reclaimator Book 
{| s 


21. Explains in great detail 
how RECLAIMATOR reclaims 
can benefit you in your 
industrial needs. 
RUBBER RECLAIMING CO., INC. 
Oa -1 ©) GC Tobe) BUFFALO 5, N.Y. 
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U. S. Rubber's duffle bag dinghy 





New Inflatable Dinghy 


A new inflatable boat that can be stored in a small case has 
been introduced by United States Rubber Co., New York, N. Y. 
The new duffle-bag dinghy comes equipped with two folding 
aluminum paddles, a hand-pump, and two seats. Optional equip- 
ment includes a motor mount on whict to attach a 1.7-horse- 
power outboard, and a COs bottle for quick inflation. 

Inflated and ready for use, the boat measures 812 feet. It is 
constructed of neoprene-coated nylon fabric to give long shelf 
life, and a special coating gives extra protection against ozone 
action. The floor is also inflatable, providing unusual stability, 
rigidity, and insulation against cold water. This boat is available 
in a color choice of international orange, sea green, or 
olive drab. 

The dinghy’s carrying case is 35 inches long and has a 
circumference of 14 inches, making it easy to fit into the trunk 
of a car or find storage space on a boat. The whole unit weighs 
less than 42 pounds. With its paddles and hand-pump, the 
dinghy will sell for $198.50. 


Imperial Fire Hose 


A new industrial fire hose made with an all-Dacron jacket 
has been announced by B. F. Goodrich Industrial Products Co., 
Akron, O. The hose can withstand extended service in mud 
holes, underground mines, or acidic atmospheres. Designated the 
Imperial hose, it was originally designed for heavy-duty service 
in oil refineries and chemical plants. The hose is now recom- 
mended for fire service in the contracting and mining industry, 
in general industrial plants, and aboard ships for washdown 
service. 

The single-jacket hose is designed to withstand surge pressures 
far beyond its initial 500-psi. pressure test. The hose, it is further 
claimed, has exceptional resistance to abrasion as well as being 
impervious to mildew, oil, acids, alcohols, hydrocarbons, and 
detergents. The Dacron jacket, woven by an exclusive BFG 
process, makes Imperial hose lighter, more flexible, stronger. and 
longer-wearing than conventional industrial fire hose. Uniform 
tension on each strand during the weaving process keeps pres- 
sures equally distributed when hose is in use, strengthens the hose 

(Continued on page 202) 
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If you need a good non-staining, non-discoloring antioxidant 
... Write for technical service reports on Neville 


Neville manufactures two excellent non-staining, 
non-discoloring antioxidants under its tradename 
“‘Nevastain”’. Nevastain A is in liquid form with 
very low volatility and good stability. Nevastain 
B was developed for those who prefer the product 
in flaked form. It is shipped in sturdy 50-pound 
bags for easy weighing and handling. 

In many instances, both Nevastains have 
proved themselves in formulation to be equal or 
superior to products of considerably higher cost. 


May, 1959 


We suggest that you may benefit by using the 
coupon below to write for our technical reports. 


Neville Chemical Company, Pittsburgh 25, Pa. 


Resins— Coumarone-Indene, Heat Reactive, 
Phenol Modified Coumarone-Indene, Petroleum, 
Alkylated Phenol # Oils—Shingle Stain, Neutral, 
Plasticizing, Rubber Reclaiming ¢ Solvents—2-50 
W Hi-Flash*, Wire Enamel Thinners, Nevsolv*. 


s 


*Trade Name 


Please send Technical Service Report on Nevastain A. 


Please send Technical Service Report on Nevastain B. 


NAME TITLE 
COMPANY 

ADDRESS 

CITY NC—37—RW STATE 





Nevactaing 
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Maggie’s DClsion: 


7 Ce 


Summer is coming along fast 
now —flowers and fruit are on 
the way but so are dog days 
with their problems. When 
the weather gets hot and the 
cooling water is warm you 
can see the value of D C I 
Light Magnesium Oxide in 
your low scrap losses of your 
Neoprene stocks. Send for a 
sample now—test and you'll 
know what easy running of 
-- stocks you can have regard- 
less of the weather. 


DARLINGTON CHEMICALS, INC. 


1420 Walnut St., Philadelphia 2, Pa. 


Chicago Office & Warehouse: 1545 South State St. 


Summit Chemical Co., Akron 
Tumpeer Chemical Co., Chicago 
The B. E. Dougherty Co., 
Los Angeles and San Francisco 


acquers for 
Rubber... . 


Manufacturers of quality lacquer 
products for industry, equipped 
fo fill your lacquer needs quickly 
and economically. 


JJ 









Represented by 















CLEAR AND COLORED 

e NEW, improved LACQUERS for Rubber Foot- 
wear, or any rubber product where lacquer is used 
as a pre-cure coating. 

e SOLE and HEEL LACQUERS. Eliminate sec- 
onds by using our special pigmented lacquers. Can 
be supplied in any colof desired. 

e NCP 1909. An anti-tack coating. Spray or 
brush it on any tacky surface where powder is 
normally used to kill tack before cure. 

e CASUALS, footwear. NCP 1909 is an excellent 
dulling and anti-tack agent on edges of soles or 
crepe wrappers used in the manufacturing of casual 
type footwear. 

@ SPECIAL lacquers tor all types of rubber products. 
Write jor complete details 


The National Chemical & Plastics Co. 


1424 Philpot Street @ Baltimore 31, Maryland 
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(Continued from page 200) 


throughout its length. according to Goodrich. 

Ends of the new hose are reinforced with BFG’s patented 
Plylock end protection. a layer of hard twisted cords extending 
12 inches back from the coupling. Strong, tough, oilproof rub 
ber made for hose tube permits use of a thinner tube than that 
used in conventional fire hose, thus increasing the amount oi 
water delivery without increasing the outside diameter. 

Imperial hose is available in the following sizes: one inch. 
142 inches. two inches. 2’ inches. A_ bulletin, 3740, giving 
specifications for Imperial and other similar hoses, is available 
from the company. 


Firestone Tractor Tire 


A new. low-price farm tractor tire, called the Champion 
Ground Grip, is being offered by The Firestone Tire & Rubber 
Co., Akron, O. Priced at approximately 20% less than original- 
equipment tires. it is a rear replacement tire. 

New shoulder treatment and special cord body are the main 
features of the tire. More rubber has been added to the critical 
shoulder and bar-end area to guard against cracking. The con- 
rected shoulder design allows a thicker, more even distribution 
of rubber in that area. according to Firestone. 

Cord used in the body of the tire is fortified against field 
shock by a special heat treating and dipping process. The rayon 
fabric is stretched under controlled heat and dipped into liquid 
rubber. 

The sidewall of the Champion Ground Grip is protected 
against aging and cracking by a specially compounded rubber. 
The sidewall rubber has been made tougher to give necessary 
resistance to weather cracking. A special tread compound, Rub- 
ber-X, is used in the new tire. 


Spiral-Shaped Idler 


A new spiral-shaped rubber idler for belt conveyors has been 
developed by Hewitt-Robins, Inc.. Stamford, Conn., to handle 
coal, ores, fertilizers, chemicals, coke, aggregates, cement, and 
other bulk materials. The idler, highly flexible and adaptable 
to any type of belt conveyor, is made of tough synthetic rub- 
ber molded around a wire rope. Although smaller in diameter 
and lighter in weight than conventional all-metal idlers, it 
carries the conveyor belts which ride over it smoothly and 
efficiently under either heavy or light loads. 

The double corkscrew-shape design of the idler is said to 
have these advantages: self-cleaning action produced by con- 
stant flexing from end-to-end; flexibility enabling it to conform 
to variation in belt load; mounting brackets on ends of the 
idler permitting free pivot in the vertical plane: and easy re- 
placement simply by lifting out worn idlers and dropping in 
new ones. Also, intrusion of dirt into moving parts is pre- 
vented by newly developed seals. The torsional strength result- 
ing from the continuous rubber spiral is said to insure long 
life and to reduce internal twisting. The idlers will be available 
for belt widths of 18, 24, 30. and 36 inches. 











Hewitt-Robins spiral-shaped idler 
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Gives high whiteness—with minimum loading 
[ed 
UNITANE 0-220 
ab 
Val 
0 TITANIUM DIOXIDE 
ch 
i hroug! 
ble Save — through minimum loading — with UniTANE 0-220, 
yet get maximum whiteness in the bargain! The high opacity —.£ Aer 
and clear color tone of this pigment give it maximum AMERICAN CYANAMID COMPANY 
whitening power; you load less, get better results! Pigments Division 
a ter oe 30 Rockefeller Plaza, New York 20, N.Y. 
UNITANE 0-220 also eliminates some of the trouble spots Geeush: Oltlens call ercheunse ta: Chabpal Cites 
in processing. It wets easily, is readily dispersible and Y 
ion is non-reactive with rubber chemicals. UNITANE 0-220 maintains Ve 
be! its brilliancy throughout curing and aging, assuring a , 
al better-looking finished product with longer-lasting whiteness. 
sa For economy, easier processing and product improvement, 
cal specify UNITANE 0-220. Just ask your Cyanamid Pigments 
on- representative for samples and full information. 
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Plasticizer Data 


TO HELP YOU CHOOSE THE RIGHT PLASTICIZER 


these Harflex” 


Plasticizers are 
Non-toxic 


Dibuty! Sebacate 


FDA Accepted = Odorless + Tasteless « Excellent Low Temperature Characteristics 


IIDO: ooo dives ercescssecsiccccvonsen se Clear liquid 
oe | eT ees 25 max. 
Sos aie go cece paces Misses sabe te es enweeresOr Neutral 
Specific Gravity, 20/20°C................ 0.936 + 0.003 
Free acidity, as acetic acid................. 0.01% max. 
EN eS ee Ae ene SP 99.0% min. 


Dicapryl 


NOD. oa sia pknnncecwasekues ene owen Clear liquid 
SIND TUR AA as eicecnencuwnesesas ton tencveGauinnte 50 max. 
EES AO re ee A IAAI Faint 
Specific Gravity, 20/20°C................ 0.972 + 0.003 
Free acidity, as acetic acid................. 0.01% max. 
Bee IDIINS 35 55.Sncssc-cslacsaomensonn et 99.0% min. 


Other Uses— 

Vinyl chloride resins, copolymers and plastisols, safety glass 
and safety plastic interlayers, cellulose acetobutyrate, neoprene 
and acrylonitrile-butadiene copolymer low temperature formu- 
lations, rubber hydrochloride films. 


Phthalate 


FDA Accepted for foods of high water content only 


Other Uses— 

Vinyl chloride resins, copolymers and plastisols, nitrocellulose, 
ethylcellulose, acrylates, natural and synthetic rubbers and 
polyvinyl butyral. 


HARCHEM produces a full line of sebacate, phthalate, adipate and polymeric plas- 
ticizers in addition to the Food and Drug Administration accepted plasticizers shown. 


The Harchem Division laboratories will gladly assist you with your plasticizer problems, 
or will supply additional data including formulation test results and formulation 
suggestions for any Harflex Plasticizer. 


Address inquiries to Dept. H-38R 


Columbian Carbon Company, Distributor To The Rubber Industry 





SEBACATES 
PHTHALATES 
ADIPATES 


uly 
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, HARCHEM DIVISION 









== BETTER PLASTICS 






WALLACE & TIERNAN, INC. 
25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 


IN CANADA: W C HARDESTY CO. OF CANADA. LTD.. TORONTO 
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NEW BANBURY FOR DEWATERING 


designed to produce 6000 pounds of dry rubber per hour 


































This size 11D is the first Banbury® 
‘mixer built specifically for de- 
watering. Slurries are dewatered 
by mechanical action and by 
vaporization through contact with 
heated working components of 
the machine. The Banbury mixer 
is a drop-door type, equipped 
with spherical roller bearings and 
self-sealing dust stops. The 800 
HP, 1800 RPM motor turns the 
rotors at 80 RPM, the fastest any 
size 11 Banbury has ever been 
run. Discharge is directly into a 
15” pelletizer. 


Now...another Farrel first: The de- 
watering of synthetic rubber slurries 
by Banbury® mixer. According to tests 
conducted at the company’s process 
laboratory, this size 11D Banbury 
mixer will produce 400 pounds of dry 
rubber in 4-minute cycles. This means 
an hourly output in the neighborhood 
of 6000 pounds. 

In addition to high production rate, 
dewatering by this method offers 
other important advantages. When 
changing stocks, costly cleaning oper- 
ations are not required. Normal wear 
of parts will not seriously affect pro- 
duction. Also, the equipment can be 
used for other purposes, such as 
making carbon black masterbatches, 
the carbon black being added as a 
slurry during the dewatering cycle, or 
as a dry powder afterward. 

Ask for further details of dewater- 
ing by Banbury mixer. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonia & Derby, Conn., Buffalo & 
Rochester, N. Y. 

Sales Offices: Ansonia, Buffalo, Akron, Chicago, 
Ann Arbor (Mich.), Los Angeles, Houston, 
Fayetteville (N. C.) 

European Office: Piazza della Republica 32, 














Milano, Italy 

ae” FB-1165 
nly 
ose, 
and 

The dewatering valve, which can be seen in the illustra- 

tion at the right, opens when floating weight reaches 

down position. Water, which has been squeezed from the 

slurry, is then drained or pumped out. 
pase 8 
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Can your products benetit from these 
proven-in-use properties? 





New toughness and Low water absorption for 
abrasion resistance for tire boots and waders. Ultra- 
sidewalls, carcasses and Dispersed Black for long- 
tread. Less flex-cracking Liz . wearing, non-marking 
and cut growth. Reduced i. =< bk heels and soles. 
mixing times and increased 
reinforcing effect of carbon 
black due to greatly 
improved initial dispersion. 


y 7’ Maximum toughness 
Camelback service life and low water absorption 
surpassing that of new tire for conveyor and drive belts 
treads produced from operating under wet or severe 
conventional masterbatches. j abrasion conditions. 
Uniformity in processing 
and curing —plus 

profit factors to 

processor and recapper. 


Smoother and faster- 

running extrusions. 

Premium qualities of low 

ray yy Water absorption and good 
insulating properties at 

AWWA \ « standard cost for electrical 
| l insulation jacket stocks 
| and tapes. 


Shorter mix cycles, cleaner 
operations and resistance 
to cutting, chipping or 
flex-cracking for molded 
products such as industrial 
rolls and mountings. 





Try this thoroughly commercially proved product in your own formulations 
Enjoy all the product and processing advantages SYNPOL Black 
Masterbatch offers. For more information ... for any quantity from a sample 
to a carload...call your TEXUS Representative today. 








SYNPOL Ultra-Dispersed BLACK MASTERBATCHES NOW AVAILABLE 
Black Oil Emulsifier 


SYNPOL 8150 50 pts. HAF None Rosin Acid 
25 pts. 
SYNPOL 8250 50 pts. HAF Highly Aromatic Mixed Soap 


SYNPOL 8253 60 pts. FEF pL Naphthenic Rosin Acid 
37.5 pts. 

SYNPOL 8254 75 pts. HAF Highly Aromatic Mixed Soap 
37.5 pts. 

SYNPOL 8266 75 pts. ISAF Highly Aromatic Rosin Acid 











TEXAS -U.S. CHEMICAL COMPANY 


260 Madison Avenue, New York 16, N.Y. * MUrray Hill 9-3322 
Executive Offices and Plants: Port Neches, Texas TEXUS Research Center: Parsippany, N. J. 








CUTS COST WITHOUT CUTTING QUALITY 


CAR-BEL-REZ C 


IN SBR, NEOPRENE AND NBR RUBBER 










SBR 


When compounded in equal parts with SBR, Car-Bel-Rez C yields 






vulcanizates of improved oil and ozone resistance with excellent 





physical properties and processing. The resin is an excellent 






reinforcing agent in non-black stocks. Car-Bel-Rez C is be- 






lieved to be co-vulcanized with the SBR through the chem- 






ically combined sulphur in the resin, which is also responsible 





for its oil resistance. The ‘‘free sulphur’’ (polysulphide) 






content materially reduces the sulphur or accelerators need- 






ed in the recipe. SBR vulcanizates containing Car-Bel- 






Rez C can be made to meet the basic requirements for 






oil-resistant rubber, type S, Class SC. 















NEOPRENE 


When up to 20 parts of Car-Bel-Rez C are 







NBR 
RUBBER 


Used as 


an extender 


added to neoprene stocks, they maintain 



















neoprene’s oil resistance without materially 






changing physical properties. However, the 






, resin reduces’ stickiness, improves bin 
in NBR copolymer, : ' 


Car-Bel-Rez C does not 


appreciably lower oil re- 


aging, plasticizes the stock and gives good 





flex life. When 50 parts are added, superior 










, ozone resistance is obtained. 
sistance and excellent 





physical properties 











can be obtained. 


CAR-BEL-REZ C disperses easily without 


high-temperature mixing. 


CAR-BEL-REz C IS MADE BY THE CARTER BELL MFG. CO. 
FOR COMPLETE TECHNICAL AND APPLICATION DATA WRITE TO: 


HARWICK STANDARD CHEMICAL Co. Bie 


60 SOUTH SEIBERLING STREET, AKRON 5, OHIO 
ALBERTVILLE, ALA e BOSTON 16, MASS. . CHICAGO 25, ILLINOIS | GREENVILLE, S.C. . LOS ANGELES 21, CALIF. . TRENTON 9, NJ. 
OLD GUNTERSVILLE HWY 661 BOYLSTON ST 2724 W. LAWRENCE AVE P.O. BOX 746 1248 WHOLESALE STREET 2595 E. STATE ST 





RUBBER WORLD 











Strong 


Restraining Influences... 


] 


Roebln 1g Hose 


Reinforcing Wire 
Roebling Hose Wire, Hose Reinforcing 


Wire and Hose Wrapping Wire bear the 
Stamp of Roebling’s strict attention 


or. ar bo 


Fal le we 


a 


to constant uniformity. As with all 
Roebling wire products, each is wholly 
Roebling-made and Roebling-con- 
trolled, from open hearth to packaging. 
Fensile strength and forming qualities, 
finish and gage of an 
that proves itself in use 


are excellence 


and external 
pressures and wear are what you look 


Resistance to internal 


for in hose wires and what you pay for. 
With Roebling, you get them 


“ 


a 


For further information on these and 
other Roebling quality products, write 
Wire and Cold Rolled Steel Products 
Division, John A. Roebling’s Sons Cor- 


poration, Trenton 2, New Jersey. 


.Your Product is Better for it 


ROEBLING 4) 


om) 
7 
Principal Cities @ 


Subsidiary »9rado Fuel and Iron Corporation 








LOW COST—LOW GRAVITY 


COMPOUNDING 
INGREDIEN J 


lor RUBBER & RUBBER-LIKE MATERIALS... ' 


MILLEN is a selected Gilsonite-base product. specially com- 











pounded to render it readily miscible with rubber and rubber- 






like materials. 





MILLEX is recommended for use in wire insulation, tapes. SOME TYPICAL 
soles and heels. boots and shoes. and extruded goods. cured APPLICATIONS: 






in air or open stem. It is also recommended as a low cost. low 






Wire Insulation 


gravity extender for semi-rigid vinyl resin compounds. 


COMPOUNDING CHARACTERISTICS: 


In GR-S. natural or reclaimed rubber. MILLEX improves 






* Tape 






« Molded Goods 





: ; : * Floor Mats (auto 
processing and flattens stocks without undue softening before, asia 


during and after cure. This ensures clean embossing. smooth * Conduits (chemical 


tubing and calendering. MILLEX enhances freedom from resistant) 
flow and sagging in open steam cures. and provides good mill + Records (low cost) 
ne Le« 
release and freedom from tackiness (as in high reclaim stocks). , 
: S * Flooring (dark) 
Cured stocks show good hardness and modulus. plus an 
* Paneling (dark) 


extremely smoeth finish. Low capacity. low power factor and 
high insulation resistance. coupled with low moisture absorp- Soles & Heels (com- 
bat-service-type ‘ 


tion ensures excellent electrical behaviour. 


. , : : ; : ‘ : boots & shoes) 
MILLEX is compatible with vinyl resins: lends itself to 


Weather Stripping 


Channeling W 
e 


semi-rigid uses such as low-cost records. chemical resistant 


conduits. dark flooring and paneling. ete. 


While dark brown in color, MILLEX has relatively low 


hiding power—lends itself for use in light brown or tan- 





colored compositions (soles and heels for combat or service- 


type shoes and boots). 


FOR BEST RESULTS — MILLEX SHOULD BE ADDED DIRECTLY 
TO GR-S DURING BREAKDOWN PERIOD. 


Write for Literature and Working Samples! 


CARY CHEMICALS INC. 


Mail address: P.O. BOX 1128, NEW BRUNSWICK, N. J. 
Plants at: East Brunswick and Flemington, N. J. 6 
@ 4 


VINYL RESINS — VINYL COPOLYMERS — VINYL COMPOUNDS — SPECIALTY WAXES — 
HIGH MELTING POINT SYNTHETIC WAXES 


* Trademark Reg. Pendi:n; 





Canadian Representative: Lewis Specialties, Ltd., 18 Westminster North, Montreal 28, Que. 
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Leading rubber plants all over the world operate our 


Hydraulic Belt Presses 


We supply belting presses with a working width up to 10 feet. 


fiempelhamp 





6. Siempelkamp & Co. - Maschinenfabrik - Krefeld 


West Germany 
lelegrams: Siempelkampco - Telex No.: 0853811 - Telephone: 28676 
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FROM THE OFFICIAL FILES 
SILICONE SQUAD eS 


=~se 














































; J = U \ re rg : 
‘ME lL JOUR 
AN at 
"OUR CHALK-TALC PKU oF ARUING 
TODAY IS AI x~¥ with MISS 2ITA 200m 
“BEFORE AND Selected 
AFTER” OR Shoris 
"HOW SILICONES - i 
WORK AND PAY." [-3, QUARTS > 


TAKE ME TO YOUR 
— LITRE [" 

















“THEY SAY ~~ <ey 
SILICONES COME FROM NRO 
QuaRTzZ." ~ oor 
4G, 

















‘IN THIS PLANT YOU 
SEE MESS, WASTE 
MAINTENANCE, AND... 
WORST OF ALL.. MOLD 

DOWNTIME , THAT'S 
BECAUSE THEY DON'T USE 
SILICONES FOR MOLD /{\, 
RELEASE.” Ai 
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THIS PLACE 


+. “4 T S 
HERE'S A PLANT THAT USES SILICONE IS PEACHY CLEAN.) J] 


PARTING AGENTS .NOTE THAT THERE‘S 
NO BUILD-UP IN MOLDS, THEREFORE , 
VIRTUALLY NO MOLD CLEANING . MOLD 









































DOWNTIME IS CuT TO NIL . SCRAP GOES / sie saan uP 
DOWN . BETTER PRODUCTS RESULT. : THAT MOLD GANG 
MONEY 1S SAVED! VERY LITTLE TALC IS | 
USED, THE PLANT STAYS CLEANER-SO / V7 
EVERYONE'S HAPPIER | ” | y 
—— ; Jae 























“EFFECTIVENESS OF DOW CORNING 
SILICONE EMULSIONS HAS MADE THEIR 
USE MORE WIDESPREAD ,INCREASED DEMAND 
AND PRODUCTION .RESULT-PRICE HAS DROPPED 
STEADILY SINCE THEY WERE |NTRODUCED. 
THAT MEANS EVEN MORE SAVINGS 
FOR THE MOLDER ,” 





‘VouVE SEEN DIRT CLOG A 
PLANT'S PRODUCTION , AND HOW 


ELIMINATE THE MESS. BACK 
IN CLASS, I'LL SHOW YOU 
MORE FACTS... 

































































. "ALWAYS REMEMBER - 
“NOW AWorD FROM\| SYL-OFF 1S THE PERFECT 
A SLICK OPERATOR, | RELEASE COATING FOR BAGS 



























SERGEANT OR UNIT CONTAINERS. 
y evi ger .* NOTHING STICKS TOA 
i SYL-OFF PAPER COATING . 
; THATS WHY P.A'S SPECIFY 
—" CONTAINERS COATED WITH YOU CANT FIND BETTER 
af SYL-OFF FOR CRUDE , RELEASE MATERIALS THAN 
y A AND OTHER STICKERS.” DOW CORNING 
S/LICONES . 
GET THE FACTS FROM 
DOW CORNING...TODAY | 

















Dow Corning CORPORATION 


MIDLAND. MICHIGAN 





ATLANTA BOSTON CHICAGO CLEVELAND DALLAS 
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EAGLE-PICHER 


Lead & Zinc Compounds 
meet the specific demands 
of the rubber industry... 


Eagle-Picher manufactures a compre- 
hensive line of both lead and zine com- 
pounds for the rubber industry. Rigid 
product control is maintained from the 
ore to the finished product. More than a 
century of experience assures you of 
customer service unequalled in the field. 


Zine Oxides 

Basic White Lead Silicate 
Basic Carbonate of White Lead 
Sublimed White Lead 


Litharge 

Sublimed Litharge 

Red Lead (95°, 97°% 98°) 
Sublimed Blue Lead 


fms THE EAGLE-PICHER COMPANY 


Since 1843 
General Offices: Cincinnati 1, Ohio 





West Coast Sales Agent 
THE BUNKER HILL COMPANY, Chemical Products Division 
Seattle ¢ Portland « Oakland ¢ San Francisco ¢ Los Angeles © Kellogg, Idaho 





EXPERIENCE WE HAVE OVER 


5 YEARS 
OF ty... 


INDEPENDENT ano 
NEW ERA 


Dies For Every 









Conceivable 
Purpose 





CLICKER, WALKER 
PUNCH PRESS and 
MAUL HANDLE 





DISTRIBUTORS FOR: 


@ Fales Clicker Machines 
and Seelye Beam 
Die Presses 

@ Hard Maple, Rubber, 
and Fibre Composition 
Die Blocks 

@ Rubber Pads 

@ Die Block Hardener 

@ Raw Hide Mauls 


‘INDEPENDENT DIE & SUPPLY CO. 
“LA SALLE & OHIQ STS... /. ST. LOUIS A, MISSOURI : 
“Associate: NEW ERA DIE CO. Red Lion, York County, Pa. 


bee 
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MATERIALS 








New Flexzone 3-C 


A new all-purpose antioxidant-antiozonant, designated Flex- 
zone 3-C., is now available as an_ easy-to-disperse flaked, 
relatively non-migratory material from the Naugatuck Chemical 
Division, United States Rubber Co., Naugatuck, Conn. Its com- 
position is N-isopropyl-N’-phenyl-p-phenylene diamine and heat 
aging tests show that it is relatively non-volatile. It is reported 
to be especially effective in natural and styrene-butadiene rubbers 
and blends of these elastomers, but is not recommended for use 
in products Where discoloration and staining are factors. 

Actual commercial tests in tires, mechanical goods, footwear, 
insulated wire, and other rubber products show that Flexzone 
3-C produces a significantly higher level of protection against 
flex cracking and ozone attack than any other commercia! 
chemical. according to Naugatuck. This material produces ex- 
ceptional resistance in rubber products to the deteriorating 
action of heat and oxygen also and, in addition. is an anti- 
copper agent. It is not adversely sensitive to other compounding 
ingredients as are certain other phenylene diamine antiozonants. 

Some typical physical properties of Flexzone 3-C follow: 


purple-gray flakes 
1.14 
70° C. minimum 


Specific gravity....... 
Melting point....... 
Protective value against: 


BERR sic <a oaks .excellent 
Oxygen..... ... excellent 
Flexing fatigue......... excellent, considered a super flex-crack- 
ing inhibitor. 
Copper deterioration... ..excellent 
Storage stability. good 


soluble in benzol, ethylene dichlo ide, 
gasoline, ethyl acetate; insoluble in 
water 


Solubility...... 


A technical bulletin, Compounding Research Report No. 
43, which gives recommended amounts to use, compounding 
properties, and test methods and results for Flexzone 3-C in 
truck-tire treads and in passenger-car tires, is available from 
the company. 


New Release Parchment 


A new releasing parchment, designated Number 40-91T, for 
industrial applications where color and smoothness of the 
vegetable parchment are not critical factors, has been introduced 
by the Paterson Parchment Paper Co., Bristol, Pa. Recom- 
mended uses for it include an all-purpose release backing for 
any type of tacky material, interleaver for rolls and slabs of 
raw rubber, release backing for pressure felts, tapes, and 
gaskets, separator strips for rubber tapes, casting sheet for 
organic adhesives, films, and organosols, and casting sheet for 
chemical foams. 

Possessing moderate weight and rigidity, excellent release, 
high strength, and resistance to wetting and staining, Parchment 
40-91T also is reported to have the following characteristics: 
smooth fiber-free surface; fair flexibility; good water shedding 
and resistance to oil and plasticizers penetration; brown color; 
elongation-machine direction 1.3%, and cross direction 5.5%; 
approximate tensile strength—32 pounds per inch machine 
direction, and 23 pounds per inch cross direction; size—rolls 

(Continued on page 218) 
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Another new development using 






Handles of | 


These colorful tool grips are molded 
especially for use in gas stations, ma- 
chine shops and maintenance areas. 
Unlike handles molded with conven- 
they won't get soft 
ind sticky in shop use. Hycar nitrile 


tional rubber, 


rubber resists otl, gas, chemicals and 
solvents. 

Hycar wears and wears because of 
its toughness and unusual abrasion 
resistance. It’s no wonder that since 
they've started equipping tools with 
landles of Hycar, tool makers are ex- 


BEGoodrich 





B.F.Goodrich Chemical Company supplies the Hycar nitrile rubber 


help tool users come 
to grips with grease problems 


periencing measurable increases in sales. 

Hycar nitrile rubber has wide appli- 
cation wherever gas, oil or chemicals 
may be a problem—or wherever you 
need extra abrasion resistance, strength 
or flexibility. There are many different 
types of Hycar rubber available—in 
latex form as well as dry rubber. For 
more information, write Dept. CB-8, 
B.F.Goodrich Chemical Company, 
3135 Euclid Avenue, Cleveland 15, 
Ohio. Cable address: Goodchemco. In 


Canada: Kitchener, Ontario. 


GEON polyviny! materials * HYCAR rubber and latex 
GOOD-RITE chemicals and plasticizers * HARMON colors 


These tool handles are molded in various colors by Fawick Flexi-Grip Company, Akron, Ohio. 






| raw materials 




















a's 


Rubee gy Later 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 








News about y 


B.EGoodrich Chemical ««» materia | 
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Hycar 1051 is the high acrylonitrile polymer of a new 
series of three polymers that are a major improvement in 
nitrile rubber. All three produce superior end products. 





The other two. announced previously, are Hycar 1052, 
medium high acrylonitrile. and Hycar 1053, medium 


acrylonitrile. H 


These three polymers combine a range of oil and solvent 

resistance superior to other nitrile rubbers. providing 

improved tensile with higher elongation and lower moduli. 

Users are enthusiastic. They report reductions in mixing eq | These 
| especi: 


time and lower power requirements on mixing equip- 
ment. They also report better mold flow that reduces | chine 


rejects. and better building tack for making rolls, tank Rubber Sone 
* s aee lions 
linings. and similar products. qa nal 


ind st 





Rey. USS. Pat. Office 





Samples of Hycar 1051, or the other two Hycar poly- ies 
mers in this series, are available with further information. B.F.Goodrich Chemical Company solvent 
‘To get them write Dept. CB-3, B.F. Goodrich Chemical a division of The B.F.Goodrich Company Hye 
Company. 3135 Euclid Avenue, Cleveland 15, Ohio. Cable its tou 
address: Goodchemco. In Canada: Kitchener, Ontario. resistal 

they've 
handles 


BEGoodrich GEON polyvinyl! materials » HYCAR rubber and latex 


GOOD-RITE chemicals and plasticizers * HARMON colors 

















Another new development using 


B.EGoodrich C! 











These tool handles are molded in various colors by Fawick Flexi-Grip Company, Akron, Ohio. 
: i 
B.F.Goodrich Chemical Company supplies the Hycar nitrile rubber. 


Handles of Hycar help tool users come 
to grips with grease problems 


| These colorful tool grips are molded _ periencing measurable increases in sales. 
especially for use in gas stations, ma- Hycar nitrile rubber has wide appli- 
chine shops and maintenance areas. cation wherever gas, oil or chemicals 
Unlike handles molded with conven- may be a problem—or wherever you 
tional rubber, they won't get soft need extra abrasion resistance, strength 
ind sticky in shop use. Hycar nitrile — or flexibility. There are many different year 
rubber resists oil, gas, chemicals and types of Hycar rubber available—in 
solvents. latex form as well as dry rubber. For 
Hycar wears and wears because of more information, write Dept. CB-3, Rubber Ms Lalix 


its toughness and unusual abrasion B.F.Goodrich Chemical Company, 


resistance. It’s no wonder that since 3135 Euclid Avenue, Cleveland 15, 
they've started equipping tools with Ohio. Cable address: Goodchemco. In B.F.Goodrich Chemical Company 
handles of Hycar, tool makers are ex- Canada: Kitchener, Ontario. a division of The B.F.Goodrich Company 


B.EGoodrich GEON polyvinyl! materials * HYCAR rubber and latex 


GOOD-RITE chemicals and plasticizers * HARMON colors 
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Hyear 1051 is the high aerylonitrile polymer of a new 
series of three polymers that are a major improvement in 
nitrile rubber. All three produce superior end products. 
The other two, announced previously, are Hycar 1052, 
medium high acrylonitrile. and Hycar 1053, medium 
acrylonitrile. 

These three polymers combine a range of oil and solvent 
resistance superior to other nitrile rubbers. providing 
improved tensile with higher elongation and lower moduli. 
Users are enthusiastic. They report reductions in mixing 
time and lower power requirements on mixing equip- 
ment. They also report better mold flow that reduces 
rejects. and better building tack for making rolls. tank 
linings. and similar products. 

Samples of Hycar 1051, or the other two Hycar poly- 


mers in this series. are available with further information. B.F.Goodrich Chemical Company 
To get them write Dept. CB-3, B.F.Goodrich Chemical a division of The B.F.Goodrich Company 


Company. 3135 Euclid Avenue, Cleveland 15, Ohio. Cable 
iddress: Goodehemeco. In Canada: Kitchener, Ontario. 


B.EGoodrich GEON polyviny! materials » HYCAR rubber and latex 


GOOD-RITE chemicals and plasticizers * HARMON colors 


























MORE TIRE POWER means 





MORE IMPACT RESISTANCE 


Tires made with TYREX viscose tire cord sustain up to 60% fewer bruise breaks 





1. PROVED IN THE LABORATORY... Although ny- 
lon cord stands up well under slow steady strains, 
sensitive instruments such as this show that its per- 
formance decreases as strains become more abrupt. 
TYREX viscose cord, however, becomes stronger. 


vk Page 
3. SOME CORDS WEAKEN IN HIGH-SPEED IMPACTS... 
The constant hammering proved too much for the 
nylon cord tires. One by one the casings failed . . . an 
average of one bruise break every 620 miles—proving 
that nylon does become more brittle at high speeds. 















ION. on ee AS 
2. NOW PROVED IN ROAD TESTS! To prove it, 
nylon cord tires and tires made with TYREX viscose 
tire cord were driven up to 45 MPH along one of 
Nevada’s toughest roads . . . with rock outcroppings 
painted brightly so they couldn’t be missed. 






4, TYREX VISCOSE TIRE CORD GETS TOUGHER! But 
the tires made with TYREX viscose tire cord aver- 
aged more than three times as many miles-per-im- 
pact-break . . . and throughout the test sustained 60% 
fewer impact breaks than tires containing nylon cord! 


” 


Get more tire power into your tires. Specify TYREX viscose tire cord—the tough new 
cord that makes any tire run cooler, softer, quieter and safer . . . without flat spotting. 


yA 






lf 


TYREX INC., EMPIRE STATE BLDG., NEW YORK 1, N.Y. 








ry 


*TYREX is a certification mark of Tyrex Inc., for viscose tire cord and yarn. TYREX viscose tire cord and yarn is also produced and available in Canada. 
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for 
low 
temperature 


Elastomers 
* RC Plasticizer TG-8 


(Triethylene Glycol Dicaprylate) 


* RC Plasticizer TG-85 F 

(Triethylene Glycol Caprate- : 

Caprylate) For use in GR-S, 
Neoprene, Buna N 
and natural rubber 
compounds to 
reduce nerve and 
produce superior 
flex and smooth ~ 
extrusions. Write 
for samples! | 


* RC Plasticizer TG-9 
(Triethylene Glycol Dipelargonate) 


* RC Plasticizer DOA 
(Dioctly Adipate) 


* RC Plasticizer DOS 
(Dioctly Sebacate) 


* RC Plasticizer DBP 
(Dibuty! Phthalate) 


* RC Butyl Oleate 


RUBBER CORPORATIONo- AMERICA 


New South Road, 
Hicksville 3, N.Y. 


Ready ... Reliable... 
RC serving American 
Industry since 1930. 


Sales Offices: New York ¢ Akron e Chicago ¢ Boston 


BREF Materials 





CLAREMONT 


Toughens 


RUBBER 
FORMULATIONS 


Of all the muscle-building ingred- 
ients used by plastics formulators and 
rubber compounders to develop 
specification - toughness, Claremont 
Cotton Fillers have proven the most 
satisfactory. Many, many millions of 
pounds of Claremont Fillers have 
already shared in making many more 
millions of plastic parts and rubber 
products functionally strong. 

Available in several classification- 
grades from fine flock to macerated 
fabric pieces. Strict quality manufac- 
turing controls assure uniformity. 


CLAREMONT FLOCK CORPORATION 


The Country's Largest Manufacturer of FLOCK 


Write for Samples CLAREMONT, NEW HAMPSHIRE 














(Continued from page 214) 


and sheet 60 inches wide, wider sizes available on special 
orders; approximately 8.3 square yards per pound; caliper— 
approximately 0.0033-inch; basic weight—500 sheets 24 by 36 
inches weigh 40 pounds; other weights available on request. 


New Fluorel Elastomer 


A new highly fluorinated synthetic elastomer, designated 
Fluorel, has been announced by the chemical division, Minne- 
sota Mining & Mfg. Co., St. Paul, Minn. Much experimental 
work on this material was done under the sponsorship of the 
Quartermaster Corps of the Department of Defense and was 
reported at the Fifth Joint Army-Navy-Air Force Conference 
on Elastomers, October 15-17, 1958, Dayton, O. This basic re- 
search work on this new material has been abstracted from a 
paper, “Quartermaster Corps Sponsored Fluoroelastomer Re- 
search at 3M,” by G. H. Crawford and J. C. Montermoso, and 
appears in RUBBER WoRLD, December, 1958, page 408. 

Designed for use at +400° F. with a wide variety of corrosive 
chemicals, synthetic fuels, and functional fluids, Fluorel elas- 
tomers are expected to find broad applications in the fuel and 
hydraulic systems of aircraft and missiles, and in seals and liners 
in the automotive and chemical industries. In addition to its 
thermal stability at high temperatures, the elastomer chemically 
resists such fluids as diester, silicate ester, or petroleum-based 
lubricants and hydraulic fluids, JP-type aromatic fuels, HEF or 
Hi Cal fuels, and powerful oxidants such as 90% hydrogen per- 
oxide and red fuming nitric acid. 

Some of its reported properties include low-compression set, 
good ozone resistance, good electrical properties, and non- 
combustibility. Fluorel can be compounded to meet USAF speci- 
fication MIL-R-25987 for high-temperature, fluid-resistant elas- 
tomeric compounds. 

In its raw gum state, it has been designed for ease in process- 
ing, using standard rubber-compounding and fabricating equip- 
ment. The elastomer must be vulcanized for optimum mechani- 
cal properties and thermal stability. Most practical vulcanizates 
are those compounded with a blocked polyamine curative avail- 
able from 3M, along with various metallic oxide acid acceptors. 
Stocks have been both compression molded and extruded. 

For cement coatings, the elastomer is soluble in selected 
ketones and esters. Aliphatic and aromatic hydrocarbons and 
alcohols are satisfactory diluents. Also, reports 3M, the elastomer 
can be bonded to most metals with a silicone-based adhesive. 
Fluorel is available in one-, five-, and ten-pound units. 


Plastolein Epoxy 9213, 9214, 9232 


Three new Plastolein epoxy plasticizers are available from 
Emery Industries, Inc., Cincinnati, O. Plastolein 9213 and 
Plastolein 9214 are epoxy plasticizers (and/or stabilizers) of the 
monomeric type for vinyls. Plastolein 9232 is a high molecular 
weight epoxy-type plasticizer which can be used as a heat and 
light stabilizer for vinyls or as a secondary plasticizer that 
contributes permanence. 

Plastolein 9213 is suggested as a low-temperature secondary 
plasticizer. As increments of it are added to DOP in the plas- 
ticizer system, the low-temperature exposure performance and 
heat stability are improved. This material is also useful where 
long-term exposure to light is required. Unlike formulations 
using epoxidized soya oils as the secondary plasticizer, those 
containing Plastolein 9213 afford non-tacky films even when it 
is used in amounts up to one-third the total plasticizer content. 

Plastolein 9214 has a higher oxirane oxygen content than 
Plastolein 9213; consequently it has even better stabilizing 
action. It is suggested as a stabilizing plasticizer and can be 
used in conjunction with other plasticizers to contribute heat 
and light stability. It does not interfere with low-temperature 
flexibility nor does it build up the viscosity of the plasticizing 
system. 

Plastolein 9232 can be used as a heat and light stabilizer as 
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E/25 is a superlative 
oxidant for tyres, high 
ted mechanicals, com- 
nds heavily loaded with 
bon black or other fillers, 
is a flux of the best type. 
heat-ageing qualities 
flex-cracking resistance 
€e no equal among 


i-oxidants. 
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4 You make them 
¢ 


We road test them 


On the most natural 
Proving Grounds in 
America—South Texas 






This independent test fleet is located in Devine, Texas, 
some thirty-two miles southwest of San Antonio on 
U S Hiway 81. Sponsors have a choice of three routes 
from which to choose. Test procedures are flexible. Tire 
rotation, cycle miles, number and frequency of reports 
or routing, can be a basis for discussion if the sponsor so 
desires. We endeavor to operate to the best advantage 
of the sponsor. Because we are wholly independent of 
any organization, all information collected is responsible 
to the sponsor only. 
Tires of all specifications tested—both passenger car and truck. Your 


inquiries will receive prompt attention. 


SOUTH TEXAS TIRE TEST FLEET, Inc. 


Phone Morris 3-4428 DEVINE, TEXAS P. O. Box 353 


A. J. (AL) Morrow, Pres. & Gen. Mgr. 











DEPOLYMERIZED 
RUBBER 


NATURAL GRUDE RUBBER 
IN LIQUID FORM 
100% SOLIDS 


_ AVAILABLE IN 
HIGH and LOW VISCOSITIES 


DPR, INCORPORATED 


A Subsidiary of H. V. HARDMAN CO. 
571 CORTLANDT STREET 
BELLEVILLE 9, N. J. 
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| New ff Materials 


part of either the vinyl stabilizing system or of the plasticizer 
system. As the amount of it is increased, the stabilizing prop- 
erties are proportionately increased. It can also be used as a 
secondary plasticizer and is recommended where permanence is 
of prime importance. It contributes low carbon volatility loss, 
excellent resistance to water and mineral oil extraction, and 
good soapy water resistance to polyvinyl chloride and_ its 
copolymers. 

Some typical specifications of these plasticizers have been 
reported as follows: 








Plastolein 9213 9214 9232 


Oxirane oxygen, % min.......... 3.1 4.0 6.0 
Iodine value, max.......... Sears ype 3.0 1 
Acid value, max............. 1.0 1.0 1.0 
Color, Gardner, max............ 4 4 2 


A technical bulletin, No. 413, giving more detailed informa- 
tion and formulation results, is available from the company. 


Nitrile Silicone Rubbers 


Three nitrile silicone rubbers are available in evaluation quan- 
tities from the silicone products department, General Electric 
Co., Waterford, N. Y. The three synthetic rubbers, designated 
NSR-X5602, NSR-X8701, and NSR-X4803, are said to be resist- 
ant to a variety of oils, fuels and solvents which cause many 
other rubbers to swell excessively and lose their elastomeric prop- 
erties. Nitrile silicone rubber is useful over the entire —100 to 
500° F. temperature range of regular silicone rubber. Below are 
listed the properties of the first three NSR rubber grades, de- 
signed for use in fabricating mechanical rubber parts. 

NSR-X5602 is a 60 durometer rubber with intermediate fluid 
resistance, intended for intermittent contact with high swell fluids 
or continuous immersion in milder fluids. It is a relatively low 
modulus stock, intended for such applications as airframe seals, 
boots, diaphragms and shock mounts fabricated by extrusion, 
molding, or calendering. : 

NRS-X8701 is a 70 durometer nitrile silicone rubber with 
superior high-temperature oil resistance, suitable for molded 
O-rings, gaskets, and oil seals continuously immersed at elevated 
temperatures. 

NRS-X4803 is an 80 durometer rubber with intermediate 
resistance to high-temperature fluids, designed principally for oil 
seals for automotive transmissions. It will also be useful in 
O-rings, gaskets, or similar molded, extruded, or calendered 
parts, for use where fluids encountered are not severe in effect 
or immersion is not continuous. 

Some typical physical properties of these nitrile silicone rubbers 
are reported as follow: 


NSR- NSR- NSR- 
Compound: X5602 X8701 X4803 
1 hr. / 16 hrs./ 16 hrs./ 
Oven cure ....... 400° F 450° F 400° F. 
Specific gravity.... 132 1 25 1.4 
Density, Ib./cu. in.... 0.043 0.045 0.50 
Hardness, durometer A, +5... 60 70 80 
Tensile strength, psi.. . 1000 650 850 
Elongation, %..... ih ots SB 125 125 
Tear resistance, Die B, ASTM 
19624, Dies. 6... 80 50 75 


Compression set, Method. 'B, 
ASTM D 395, 22 hrs. /300°F., 
BA peuloi i eiciaia icivioials wae ernleet peat 60 45 35 


Stiffness temperature......... below below below 
—100°F. —90°F. —100°F. 

Brittle temperature........... below below below 
—120°F. —100°F. —120°F. 


Preliminary product data sheets on these three nitrile sili- 
cone rubbers including vulcanizate data are available from the 
company. 
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New from Pennsalt... 


POSITIVE PROTECTION 


FOR YOUR PRODUCTS 


with PENNOX’ antioxidants 





The PENNOX series provides an effective age resister for nearly every rubber manufacturing and 
compounding situation. PENNOX antioxidants protect Hevea and SBR vulcanizates, raw SBR 
polymer, and latex products from the deteriorating effects of heat and oxidizers. One of them is ideally 


suited to your compound. 


GENERAL PURPOSE AMINE TYPE 


PENNOX A—general purpose alkylated diphenylamine antioxidant for belt- 
ing, tires, soles and other products in which a slight discoloration is not 
important ... and a fully effective age resister for latex film and foam products. 


NONSTAINING, NONDISCOLORING PHENOLIC TYPES ropipetedenednce een 

S-151— PENNOx ANTI- 
PENNOX B—good antioxidant for Hevea and SBR vulcanizates and for raw OXIDANTs; and S-152 
SBR polymer, not recommended for latex. —PENNOX ANTIOXI- 


PENNOX C—exceptionally resistant to discoloration in light colored latex 
products; provides good protection for Hevea and SBR vulcanizates. 


PENNOX D—nonstaining, nondiscoloring antioxidant for latex film products 
and dry Hevea and SBR compounds. 


May, 1959 





For detailed informa- 
tion on the PENNOX 


DANTS FOR LATEX. 
Evaluation samples 
available on request. 











See our Catalog in Chemical Materials Catalog 


INDUSTRIAL CHEMICALS DIVISION 


PENNSALT CHEMICALS CORPORATION 


3 Penn Center, Philadelphia 2, Pa. 


Akron * Chicago * Detroit * New York © Philadelphia © Pittsburgh * St. Louis 
Martin, Hoyt & Milne, San Francisco and Los Angeles * Airco Company International, New York 
Pennsalt Chemicals of Canada Ltd., Oakville, Ontario 
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LINERETTE PLIES UP PROFITS | 


Linerette separating paper plied up with frictioned stock before 
being cut in the clicking operation, saves time and money. Since 
1925 Linerette, the specially processed separating paper, has 
been used with steadily increasing acceptance. It assures clean, 
fast separation without adhesion and contains no oil or wax. 
Here is how Linerette can help you: 
Preserves tack. 
Protects lightweight stock in shipment—no fabric needed. 
Keeps stock free of cloth marks or impressions. 
Clippings may be mixed with scrap and worked away 
when used in die-cutting operations. 
Where cleanliness is essential, Linerette is a low cost lining 
for trays and containers. 


Stocks can be calender-fed into it. 


Used with most types of lightweight stocks in sheets or strips. 


LINERETTE 


INTERLEAVING PAPER 
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Linerette is available in any width up to and including 54/ in rolls 
of 9”, 11%”, 13” and 15” diameters, on cores of 3” i.d. The 
yield is approximately six square yards to the pound. A 9” 
roll contains 375 linear yards and a 15” diameter about 1150 
linear yards. Ask for a sample today, just specify desired width. 


THE CLEVELAND LINER & MFG. CO. 


5508 Maurice Ave. e Cleveland 27, Ohio, U.S.A. 
Cable Address: “BLUELINER” 





GET THE FULL STORY ON 
CLIMCO PROCESSING 

Illustrated booklet tells about Climco Liners 
and Linerette separating paper. Tells how 
to get better service from liners. Write for 


oa “tvEay, tna 





your copy now. 


MADE BY 
THE MANUFACTURERS 


or CLIMCO 


PROCESSED LINERS 
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You get easy extrusions 
with Philprene'! 





NON-PIGMENTED 


r CURRENT PHILPRENE POLYMERS 
i 
t 
i 





PIGMENTED WITH PHILBLACK 





\ PHILPRENE 1000  PHILPRENE 1009 
is PHILPRENE 1001  PHILPRENE 1010 





PHILPRENE 1601 
PHILPRENE 1605 








Be PHILPRENE 1006 PHILPRENE 1018 
x PHILPRENE 1019 
i PHILPRENE 1500 
COLD | PHILPRENE 1502 
i PHILPRENE 1503 
PHILPRENE 1703 
COLD PHILPRENE 1706 
oll PHILPRENE 1708 
PHILPRENE 1712 
b. 
May, 1959 


PHILPRENE 1803 
PHILPRENE 1805 


Operational difficulties are for the birds! The 
correct Philprene rubber will give you easy 
extrusions, plus superior physical properties as 
well! For cable jackets, try Philprene 1605 or 
Philprene 1706. Makers of hard rubber prod- 
ucts can improve mold flow and get smooth, 
true-to-the-die accuracy with Philprene 1708. 
There are many other Philprenes compounded 
for fabricated or calendered goods . . . for light- 
colored items . . . for applications where extra 
toughness and durability are required. 

Check with your Phillips technical repre- 
sentative. It’s his job to help you every step of 
the way from recipe to finished product. His 
technical knowledge and Phillips long expe- 
rience with rubber, plus the facilities of an 
up-to-date technical service laboratory, are at 
your service. This valuable technical assistance 
can mean a definite increase in your profits. 


eA trademark 


PHILLIPS CHEMICAL COMPANY 


Rubber Chemicals Division, 318 Water St., Akron 8, Ohio. 


District Offices: Chicago, Dallas, Providence and Trenton 


West Coas?: Harwick Standard Chemical Company, Los Angeles, California 


Warehouse Stocks at Akron, Boston, Chicago, and Trenton 
Export Sales: 80 Broadway, New York 5, New York 


European Office: Phillips Chemical Company, Limmatquai 70, Zurich 1, Switzerland 
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What happens when you 
add a pinch of permanence? 


When you're trying to give a shoe-sole 
compound more of the qualities you 
want it to have, don’t forget this pow- 
dered resin. : 

A little of it, in an SBR compound, 
can increase the hardness and boardi- 
ness. 

A little more—on the order of 20 
parts to 100 of elastomer (with some 
nitrile as a common flux) —can further 
improve hardness and stiffness, as well 
as resistance to abrasion and heat dis- 
tortion. 

It reduces tensile strength Jess than 
a thermoplastic resin would. Because it 
is heat-setting, the properties it brings 
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to the stock stay there through higher 
temperatures—as high as 250°F. 

You get more durability—more per- 
manence—than with other types of 
resins. You pay less for it. 

This is just one of 33 Durez resins 
helping compounders make better rub- 
ber products. Some of these resins 
harden and reinforce nitrile rubber. 
Others add permanence traits to natural 





rubber and Neoprene. Still others 
strengthen the grip of solvent-type ad- 
hesives, or bond nitrile rubber to metal 
during molding. 

To meet your processing conditions, 
you can get these resins in powder, 
lump, liquid, and emulsion forms. If 
you'd like to know more about them, 
write for the illustrated bulletin, “Durez 
Resins in the Rubber Industry.” 


DUREZ p.Lastics Division 


205 WALCK ROAD, NORTH TONAWANDA, N. Y. 





HOOKER CHEMICAL CORPORATION 


HOOKER 


CHEMICALS “ | 
PLASTICS 
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mw CARBON BLACK HANDLING SYSTEMS 


? 














FOR UNLOADING AND STORAGE, KENNEDY Systems 


e provide automatic handling—no bags, pallets, fork-lift trucks, manual labor 
e provide separate storage for various grades of black 
e are completely enclosed for reduced losses, easier housekeeping 


e are panel controlled for simplified operation, easier inventory control 


FOR AUTOMATIC DISTRIBUTION, KENNEDY Systems 





e are completely controlled and monitored from a central cubicle 
e transfer each black from storage to Banbury weigh centers as needed 


e avoid contamination between different blacks being handled 


FOR ACCURATE PROPORTIONING, KENNEDY Systems 


e include feeders which provide uniform ‘‘Stream-in air’’ for close weigh- 
ing tolerances 


e use scale which automatically weighs up to 4 blacks in sequence with 
“over-under’’ tolerance control and tare check 


e utilize a proportioning control system for automatic re-weighing and 
batch counting. 


Ask a KENNEDY Engineer to show you 
how these systems can improve your carbon 
black operation. There is no obligation. 





\ 


Fe ee 


q KENNEDY VAN SAUN 


oe Peceescsooseo0eoe 22eeano0es9e000 en eeaaeeoase SOUCBEHES9SR9 RESCH AABSS 


MANUFACTURING & ENGINEERING CORPORATION 
405 PARK AVENUE. NEW YORK 22.N.Y. * FACTORY: DANVILLE. PA. 
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Polyisoprene rubber... 


—now available in tonnage quantities 


As one result of an extensive research and development program, 
Shell Chemical is now producing at Torrance, California, the world’s 
first commercial synthetic polyisoprene rubber. 

Now available in limited tonnage quantities for your evaluation, 
Shell Isoprene Rubber will soon be available in larger amounts when 
installation of additional facilities is completed. 

This new polymer is closely similar to natural rubber in chemical 
and physical properties. It is excellent in color and uniformity, and 
offers the security of near-by availability of a man-made product. 

Your letterhead request will bring technical information . . . sam- 


ples for your evaluation. 
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SHELL CHEMICAL CORPORATION (SHELL 


SYNTHETIC RUBBER DIVISION, P. O. BOX 216, TORRANCE, CALIFORNIA 
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STABILITE 
INCREASES 
EFFECTIVENESS 
OF 

DIARYL AMINE 
ANTIOXIDANTS 
...ATA 
SAVINGS 

IN COST 

TO YOU! 














HALLCO 


Issued by 
The C. P. Hall Co. 


NEWS 


Chemical Manufacturers 





Stabilite, a chemical of the diaryl ethylene diamine series, 
increases remarkably the effect of other commercial age 
resistors. In combination with diaryl amine antioxidants, 
Stabilite provides outstanding resistance to oxidation for all 
rubber compounds through a full range of temperatures. 

It imparts unusual flexing properties, minimum discoloration, 
and lowers cracking effects due to sunlight. Even in small 
quantities, Stabilite produces greater smoothness in 
calendering and tubing, gives unusually fine plasticity, lessens 


sunchecking and enhances flex resistance. 


Unlike the diaryl amine antioxidants, Stabilite functions with 
them to extend their total effectiveness. Since it is completely 
different chemically, it causes a reaction which actually 
doubles the value of the diaryl amine antioxidants. In tests 
conducted in our laboratories, 0.5% Stabilite plus 0.5% 
common diaryl amines showed effectiveness greater than 
1% of either used alone. Through the proper use of 
Stabilite, processors of rubber compounds can enjoy reduction 
in costs while definitely improving the antioxidant 
properties of their products. For a complete 
report on antioxidant tests using Stabilite and 
commercial diaryl amines write or call the 
C. P. Hall Company, Akron, Ohio. 


of air-bags, belting, hose, molded goods, 


automotive rubber items and tires. 

















ey AKRON CHICAGO MEMPHIS LOS ANGELES 
C Pp Ha ~ Phone Phone Phone Phone 
e . A JEfferson POrtsmouth JAckson MAdison 
CHEMICAL MANUFACTURERS 5-5175 7-4600 6-8253 2-2022 




















Stabilite is successfully used by manufacturers 


NEWARK 
Phone 
MArket 
2-2652 
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NOW 


ONE-SHOT 


POLYETHER FOAM 
with new 


ny.\={ere) 


Now, you can produce odorless, flexible, semi-rigid 
or rigid urethane foams from all commercial urethane 
grade polyols . . . in one simple, economical operation. 
New DABCO gives you these production advantages: 


e Fast cure e Prepolymer step eliminated 
e Process in existing equipment 
e Low catalyst concentration economy 


DABCO produces foams with such good physical prop- 
erties as: 


e Low compression set e Uniform cell structure 





The structure and properties of DABCO suggest the follow- 
ing other possible areas of interest: 


e Chain transfer agent in radical catalyzed polymerizations 
e Activator for peroxide catalyzed polymerization 
¢ Transesterification and cyanoethylation catalyst 


e¢ Complexing agent for metals 
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Polyether glycol + Toluene diiso- 
cyanate + DABCO, water and 
stabilizer = one-shot polyether 
foam 





e Excellent tensile, tear strength and elongation 

e Dimensionally stable e Resistant to humid aging 

e Good molding characteristics ¢ No odor 

DABCO is now used commercially here and abroad to 
produce polyether prepolymer and adipic acid ester 
type crash pads and polyether prepolymer and dimer 
acid ester foams for seating and load-bearing appli- 
cations. Other fields are being explored for new 
DABCO, for which your inquiries are invited. 

Write for complete information. 

*HOUDRY PROCESS CORPORATION TRADEMARK FOR TRIETHYLENEDIAMINE 


PROCESS CORPORATION 
1528 Walnut Street, Phila. 2, Pa. 


HOUDRY means Progress . . through Catalysis 
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How NS solved another 
wire-in-rubber problem 


NATIONAL-STANDARD DEVELOPS 
SPECIAL BEAD WIRE FOR BUTYL 


When several major tire manufacturers began ex- 
perimenting with butyl rubber for passenger and 
military vehicle tires, a major problem was encoun- 
tered—to develop a bead wire finish and butyl] stock 
that provided the necessary adhesion. 


NATIONAL-STANDARD engineers were called in by 
the tire manufacturers to develop a bead wire that 
would have the needed adhesive properties. Without 
such a bead wire, it would not be possible to utilize 
butyl in tires. Months of intensive experimentation 
and testing were spent by National-Standard engi- 
neers on a wide variety of metallic wire finishes, as 
well as fabricated braid and Pierce tape. These fabri- 
cated bead wires have proved particularly successful. 

While their engineers in the laboratory at Niles, 
Michigan, were working on wire finishes and bead 
formations, National-Standard called in an independ- 


ent research laboratory to find a butyl compound rec- 
ipe that would give adhesion to bead wire finishes, and 
—at the same time—be compatible with the butyl 
stock used in the tire carcass. 


RESULT—From these two concurrent research proj- 
ects came the development of a bead wire and several 
butyl compounds which will provide satisfactory ad- 
hesion to meet tire manufacturers’ special needs. Tire 
manufacturers have begun field testing of new butyl 
tires with National-Standard bead wire. 


DEVELOPMENT ENGINEERING in new uses for 
wire in rubber products has made National-Standard 
the leader in this field for over 50 years. Wherever 
you have a wire-in-rubber problem, let National- 
Standard put their experience to work for you. For 
additional information write National-Standard Com- 
pany, Niles, Michigan. 














TIRE TESTS being conducted at proving ground on butyl tires for 
military vehicles show that butyl tires with new National-Standard bead 
wire hold up under rugged road conditions. 


BRAIDED BEAD WIRE was subjected to stringent tests in National- 
Standard’s laboratory to determine its adhesive properties with butyl. 


" | °) 


NATIONAL | -::::: 


DIVISIONS: NATIONAL-STANDARD, Niles, Mich.; tire wire, stainless, music spring and plated wires e WORCESTER WIRE WORKS 
Worcester, Mass.; high and low carbon specialty wires e WAGNER LITHO MACHINERY, Secaucus, N. J.; metal decorating 
equipment e ATHENIA STEEL, Clifton, N. J.; flat, high-carbon spring steels ¢ REYNOLDS WIRE, Dixon, III.; industrial 
wire cloth e CROSS PERFORATED METALS, Carbondale, Pa.; decorative, commercial, and industrial perforated metals. 























White sidewalls stay white, not only because Johnny, despite Fido, 
cleans them, but because of modern compounding. Judicious selec- 
tion of polymer, accelerator and antioxidant enables modern com- 
pounding and processing to build lasting whiteness into whitewalls 


Why white sidewalls stay white 


through pigmentation with TITANOX-A anatase titanium dioxide. This 
is the titanium dioxide of proven uniformity of whitening power for 
whitest whites of constant whiteness and durability in whitewalls. 





Although critical whiteness calls for TITANOX-A anatase titanium 
dioxide, this does not exclude the stronger rutile TITANOX* pigments. 
For minimum loading of white and tinted stocks and maximum 
opacity in thin stocks, due to some 25 “%-or-higher tinting strength, 
TITANOX-RA (rutile titanium dioxide) is widely used. Similarly 
TITANOX-RA-50, combining exceptional ease of dispersion with high 
tinting strength, is preferred in many compositions. This pigment, 
as well as the ‘‘non-chalking’”’ TITANOX-RA-NC, contributes to 
weather resistance. Titanium Pigment Corporation, 111 Broadway, 
New York 6, N. Y.; offices and warehouses in principal cities. 


TITANIUM PIGMENT CORPORATION 


SUBSIDIARY OF NATIONAL LEAD COMPANY 


6712 *TITANOX is a registered trademark for the full line of titanium pigments offered by Titanium Pigment Corporation. 
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IMME DIATE; 


SERVICE 


ANYWHERE in U.S. & Canada. Scovill’s nation- 
wide facilities provide the industry’s fastest 
service on fuel oil and gas pump couplings! 


Only Scovill with its country-wide network of sales 
offices and warehousing facilities is equipped to 
give you such fast... efficient service. All orders 
for fuel oil and gas pump couplings received by 
Scovill are shipped promptly. And the sizes you 
want are always immediately available. That’s 
because Scovill makes and stocks a complete range 


—from %/,” to 3” in fuel oil couplings... and all 


standard sizes in gas pump couplings. 


The largest—and finest—sales and service force 
in the industry is ready to consult with you any- 
time, anywhere when you specify Scovill couplings. 
And—because you can buy direct from Scovill—you 
save up to 14 the former cost of oil and gas pump 
couplings. Get complete details now. Write: 
Scovill Manufacturing Company, Hose Coupling 
Department, Waterbury 20, Connecticut. 





Hose couplings by SCOVILL 


land: 4635 W. 160th Street Los Angeles: 6464 E. Flotilla Street Houston: 2323 University Bivd, 





Main office: 99 Mill Street, Waterbury, Connecticut CI 
Son Francisco: 434 B 





May, 1959 


Street Torente: 334 King Street, East 
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NAUGATUCK 


LOS ANGELES SIDEWALL TEST: 8.00-14 SIZE TIRE 
4-WAY ANTIOZONANT COMPARISON 


OZONA 


O ANTIOZONANT 


ee 
X-3.0 pph 


ee 


sa 


TEST CONDITI 


Naugatuck Chemical now offers rubber com- 
pounders, processors, and end product users 
a chemical providing the best combination of 
resistance to 

® Ozone and Weather 

® Oxygen 

@ Flex fatigue 

® Heat 

® Copper poisoning 

Dynamic outdoor tests have proved that tires 
protected with Flexzone 3-C surpass all 
others in: 

®@ dynamic cracking by 100% 


® flex-crack growth by 300% 

® ozone cracking by 50% 

In heavy-service nylon truck tires Flexzone 3-¢ 

is the most effective inhibitor of groove crack 

ing and cut growth. 

Flexzone 3-C is 

® in easy-to-disperse flake form 

® relatively non-migratory and non 
volatile 

® effective in natural and SBR 
not adversely affected by carbon black 
plasticizers, accelerators, or other no 
mal compounding ingredients. 





COMPETITVEX FLEXZONE 3-C 
7A ly R 2.0* 


KMOCYCLES TO 
OBJECTIONABLE 


CRACKING 


.001 inch per KC 


OUTDOOR DYNAMIC CRACKING 


HEAVY SERVICE TRUCK TREAD 


AFTER AGING AT 212°F 


OZONE CRACKING 


SBR SIDEWALLS 


2.0* 1.5 2.0* 
COMPETITVEX FLEXZONE 3-C 


| — = ComPETITIVE- = + . “—— 








triples a tire’s flex life 





for a finer rubber product, fewer adjustments samples, complete data, and technical assist- 
tnd greater customer satisfaction, enjoy the ance, contact your nearby Naugatuck Repre- 
protection only FLEXZONE 3-C offers. For sentative now. 


See Us at A.C.S. Rubber Division Meeting, Los Angeles, May 13, 14, 15 


Naugatuck Chemical 


Division of United States Rubber Company I (hein ol 


Luther Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices - CANADA: Naugatuck Chemicals Division, Dominion Rubber Co., Ltd., Elmira, Ontarie - CABLE: Rubsxpart, H.Y. 
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NOW... 
latex 
foam 
rubber 





How a new “low-ammonia” latex cuts the high cost of compounding 


An exclusive, new “low-ammonia” latex — imported from the 
Far East — now makes it possible for you to produce foam rubber 
for less, without sacrificing quality. 

Pioneered, perfected, and patented by General Latex, this new 
product contains far less ammonia than ordinary latices, thanks 
to a newly developed co-preservative. Thus no ammonia removal 
is required before foaming — an entire compounding step is 
eliminated. 

Unlike other “low-ammonia”’ latices, the new latex has analytical 
and processing characteristics similar to ordinary latex — does not 
interfere with the curing process and requires no change in the 
curing formulation. And it is completely interchangeable with high 
ammonia latex from which ammonia has been chemically or 
mechanically removed. 


For full information on this cost-cutting development, write today. 


PHOTO COURTESY OF NUKRAFT MANUFACTURING 
CO., INC., SHELBYVILLE, INDIANA 


Latex importers and compounders. 





CHEMICAL CORPORATION 
.. -666 Main Street, Cambridge 39, Mass. 


General Latex and Chemical Corporation (of Ohio) Ashland, Ohio 

General Latex and Chemical Corporation (of Ga.) 1206 Lamar Street, Dalton, Georgia 
General Latex & Chemicals (Canada) Ltd. 425 River Street, Verdun, Montreal, Canada 
General Latex & Chemicals (Canada) Ltd. Brampton, Ontario, Canada 
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Representatives in principal cities — 

exclusive agents for sale in U.S.A. of 
Harrisons & Crosfield Malayan Latex 

sales agent in U.S.A. for Goodyear’s 

PLIOLITE® and 

CHEMIGUM® Latices. 
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BUILDS ALL PASSENGER TIRE CONSTRUCTIONS 
Increases production... profit, with 


* FASTER OPERATION 
* SIMPLER TOOLING AND CONTROL 


* GREATER ACCESSIBILITY FOR ADJUSTMENT AND 
MAINTENANCE 


The Model 58 Tire Building Machine is NRM’s latest 
answer to the tire industry's need for faster-working, 
more versatile machines to provide greater production— 
and therefore greater profit—on building passenger tires 
of all sizes and constructions. 


Increasing production capacity of the Model 58 is faster 
ply-down, bead-set, and turn-up operation, and greater 
ease of changing from 2-2 to 3-1 or 4-0 and 4-2 con- 
struction. Either 2, 3, or 4 plies can be placed on the 
drum before the turn-down, bead-set and turn-up opera- 
tions. The constructions are changed by merely turning 
a selector switch on the panel. 


Greater accessibility to sequence timer and motors is 
provided, as shown in the rear view photo of the ma- 
chine, by having moved all machine adjustments either 
to the lower front compartment, or to other convenient 


Rear view 
showing 
sequence timer 

and motors 








locations. 

Contributing to the simpler, more efficient tooling and 

control is a newly delnee two-compartment panel CAPACITIES 

having all electrical components in the top of the cab- D di 13” 7 

inet, with valves, tread stitcher and bead adjustments, a ee és: - a2" 

and one-revolution device in the lower compartment. Drum shoulder sets 11%" to 28 
ON ; : roe aia Bead diameters from .................12” to 20” 

Tires can be constructed with or without chafers and Maximum ply width ccs. B5Ya" 


breakers, and with either flipped or standard beads. 
Check the table of capacities, and contact us for more 
information on the NRM Model 58 Passenger Tire 
Building Machine. 


*Also available without sequence timer as Model 60RS. 


Green tire clearance............................26” 
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NATIONAL RUBBER MACHINERY COMPANY 










General Offices and Engineering Laboratories: 47 West Exchange St., 
Akron 8, Ohio 


WEST: S. M. Kipp, Box 441, Pasadena 18, Cal. 
EXPORT: Gillespie & Company, 96 Wall St., New York 6, N. Y. 
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FOR YOUR FINER, LIGHT-COLORED GOODS 


Has a rapid incorporation rate. facilitates pigment 
dispersion. Does not retard the cure in the 




















presence of organic accelerators. Prevents the 
sagging of extruded goods and stock contraction 

















‘previous to the cure. 





Dries out sticky compounds and prevents their 





adhering to mill and calender rolls. 





Saves considerably on white pigments and color. 





Many more advantages on request. 

















Feel free to submit your problems to us. Just 


explain your difficulty, or describe the effect 





you wish to achieve. Without obligation, our 






laboratory will gladly make helpful recom- 





mendations. Data on request any time. 
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STAMFORD, CONN. 
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MICRO- 
HARDNESS 
TESTER 


Requires no & 
sample 
preparation 
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America's leading ~* ; 
Manufacturer & Distributor A hardness tester for odd shapes — 


smallest pieces — thinnest coatings 


of Physical — which cannot be measured 
. > by Durometer. 
Testing Machines 


Write for data concerning all your testing equipment needs. The finest Test Equipment 


TESTING MACHINES INC. ALL industries 


72 Jericho Turnpike o Mineola, L. I|., New York 
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the AETNAMATIC MILL will mean fewer 





machines, fewer operations, and less 
inventory in your plant than now... 


as 17 


























Curling cut strips advance stock from feed-in end 


at left to automatic discharge at right. 
SIMPLIFY YOUR MIXING AND YOUR MILL ROOM 


@ In many applications, several passes through a Banbury or a mill can be 
reduced to one. 


@ The Banbury cycle can be shortened by having improved milling and blend- 
ing on sheeting mill. 


e The length of Banbury cycle is no longer controlled by the endurance of a 
sheeting mill operator. 


@ The batch obtains equal working throughout, insuring uniform plasticity 
and therefore an end to “off weight” extrusion or “off gauge’ calendering. 


you will SPEND LESS 


and GET MORE DIVISION BLAW-KNOX COMPANY 
Ses 
REA ARON St TNE RECENTER De eg 


van a, 
TANDARD 


Address Aetnamatic Inquiries to Hale and Kullgren, Inc, PITTSBURGH, PENNSYLVANIA 


613 East Tallmadge Avenue, Akron 9, Ohio 
































HUBER RUBBER 
CLAYS ARE UNI 
FORM @SUPREX 





PARAGON @ LC 
[CP@HLWHITER 


For rubber reinforcing pigments, think of Huber 
J. M. HUBER CORPORATION $630 THIRD AVENUE, NEW YORK 17, N.Y. + Carbon Blacks « Clays - Rubber Chemicals 


Wise owls read Huber Technical Data. Ask to be put on our mailing list. 
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Peer ORLA L 


Some SBR Producers Should Take 


Another Look at ASEM Numbering 


| men WORLD has been conducting a cam- 
paign since July, 1958, to explain the proce- 
dure developed in 1956 by the American Society 
for Testing Materials Committee D-11 on Rubber 
for the classification and description of styrene- 
butadiene rubbers (SBR’s). This procedure, now 
designated as ASTM D 1419-58T, Tentative Rec- 
ommended Practices for Description of Styrene- 
Butadiene Rubbers, was developed for the benefit 
of the SBR producers when they purchased these 
synthetic rubber plants in 1955 from the govern- 
ment. It provides a means of continuing the former 
GR-S code numbers for established commercial 
grades of SBR and of designating new grades 
which do not conform to the established types, as 
they are developed. 

In ASTM D 1419, Table II lists in their proper 
classification, that is, as hot rubber, cold rubber, 
masterbatched rubber, etc., established types which 
have gained commercial acceptance. Table I gives 
a list of the private producers and a range of 500 
code numbers for each that have been assigned for 
designating new grades that do not conform to the 
types in Table II. In addition, the range of 500 
numbers assigned to each preducer in Table I has 
been further divided in groups of 50 by product 
types. Most of the 12 SBR producers in this country 
and Canada have used the Table I system, but some 
have not. 


As pointed out on this page in July and Decem- 
ber, 1958, SBR producers and consumers alike have 
much to gain from the use of the ASTM D 1419, 
Table I code system. A survey made by RUBBER 
WoRLD since December, 1958, for the purpose of 


May, 1959 


( 
C 


preparing an up-to-date table of all SBR’s used 
commercially has shown that as of late April there 
are 143 different grades of dry SBR on the market, 
50 of which are coded according to ASTM D 1419, 
Table II for established grades; 46 according to 
Table I for new grades; and 47 according to four 
different systems of three American and one Cana- 
dian producer. 

When this up-to-date table of available dry SBR’s 
is published in the June issue of RUBBER WoRLD, 
it should become evident that it would be easier 
for all concerned if the individual coding systems 
of some SBR producers for new rubbers were 
discontinued in favor of the ASTM system. How 
much easier it would be, for example, if Shell 
Chemical’s OB-102, CB-102, and OB-113, all cold 
rubber carbon black masterbatches, were designated 
with the assigned ASTM numbers between 7650 
and 7699! The numbers 7500-7999 mean Shell 
Chemical, and within these 500 numbers, 7650-7699 
means cold rubber black masterbatches. Shell Chem- 
ical’s OB-104, OB-106, OB-111, all cold rubber oil- 
black masterbatches, should be numbered between 
7750 and 7799 in order to identify them more 
clearly from the similar OB numbers for cold rub- 
ber black masterbatches without oil. United Rubber 
& Chemica! Co. and Firestone Synthetic Rubber & 
Latex Co. have many specially coded grades that 
would also be more clearly identified by the ASTM 
D 1419, Table I system. 


EDITOR 
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Telluvac’ 


this outstanding ultra accelerator for Butyl rubbers 
is now available in a better dispersing Pelletized form. 


Ease of handling and rapid, complete dispersion are readily recognizable prop- 
erties of this new product of Vanderbilt research. 


®Registered U.S. Trademark 


R.T. Vanderbilt Company, Inc. 


230 Park Avenue New York 17, N.Y. 
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Accelerated Testing 


Of Ozone Cracking Inhibitors’ 


Vaugatuck Chemical Division, United States Rubber Co.. 


ACCELERATED ozone cracking tests have been 
studied in relation to performance of several com- 
mercial antiozonants used in tire treads and sidewalls. 
Relations among the accelerated ozone box tests, out- 
door static and dynamic tests, viscosity degradation 
tests, and actual tire performance are surveyed and 
studied. Typical data from this work are shown, demon- 
strating the relative effectiveness of several commer- 
cial antiozonants in tread and sidewall compounds. The 
proper use of waxes is also illustrated. Emphasis 1s 
placed on providing a practical level of ozone crack- 
ing resistance. 


Discussion 

Ozone cracking of rubber products may occur under 
either static or dynamic conditions. In the case of a 
tire both forms of cracking are to be expected. There- 





TABLE 1. ANTIOZONANTS TESTED 


Chemical Abbreviation 
1. N-pheny! N’cyclohexy! p-phenylene 
diamine P:€.p:p.d.* 
2. 6-ethoxy-1,2-dihydro-2, 2 ,4-trimethy]- 
quinoline E.D.T.m.q.7 


3. N,N’-di-(1-ethyl-3-methyl-penty]) 


p-phenylene diamine (EMP).p.p.d.t 


*“Flexzone 6-H,2 Naugatuck Chemical Division. 
‘Santoflex AW, Monsanto Chemical Co., Akron, O. 
tUOP-88, Universal Oil Products Co., Des Plaines, III. 
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By F. B. SMITH and W. FL TULEY 


Vaugatuck, Conn. 


fore a really effective antiozonant should provide both 
static and dynamic ozone resistance. 

The three chemical ozone cracking inhibitors con- 
sidered in this work are listed in Table 1. Also shown 
are the respective abbreviations by which each chemi- 
cal will be identified in subsequent sections. 

In the research program at Naugatuck, both ac- 
celerated and unaccelerated tests are used to screen 
and select commercial ozone cracking inhibitors. These 
include both static and dynamic tests with both ac- 
celerated and unaccelerated static tests. The accelerated 
Static tests were run according to ASTM D 1149- 
55T* both in the Crabtree box! using 25 p.p.h.m. of 
ozone and in the Mast box’ using 50 p.p.h.m. of ozone. 
The unaccelerated static tests were run according to 
ASTM D 518-44 on the roof of the plant at Nauga- 
tuck, Conn., and on the roof at the plant at Los An- 
geles, Calif. The dynamic tests were run on the roof 
at Naugatuck on a Naugatuck-Holbrook machine de- 
scribed below and at Los Angeles on an outdoor 
weathering wheel described later in the Los Angeles 
section of this report. 


Naugatuck-Delman Antiozonant Screening Test 


In addition to these tests which require vulcanized 
rubber samples, a chemical screening test is also used. 
The latter is run on crude SBR (styrene-butadiene rub- 


Presented before the Division of Rubber Chemistry, ACS, 
Chicago, IIL, Sept. 10, 1958. 

“F. B. Smith, “Flexzone 6-H,” Bulletin No. 220 (Feb., 1958) 

‘American Society for Testing Materials, Philadelphia, Pa 

‘Modified equipment, not commercially available 

Mast Development Co., Inc., Davenport, lowa 
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Accelerated Ozone Testing 


The authors have taken some of the work done 
in their antiozonant studies to try to relate re- 
sults found in accelerated ozone boxes, outdoor 
static and dynamic tests, viscosity degradation 
tests, and actual tire performance. While this 
study is limited to three commercial antiozonants 
and only four compounds based on natural and 
SBR rubbers, some deductions can be made 
regarding ozone testina. 

One point made by the authors is well worth 
noting: the antiozonants tested were effective 
against normal atmospheric concentrations of 
ozone in the absence of wax although in ac- 
celerated tests in ozone boxes the degree of 
effectiveness of chemical ozone cracking inhibi- 
tors was largely masked. It is stated that ozone 
box exposures do not distinguish between cer- 
tain compounding variables as used in this work. 

A preliminary antiozonant screening test based 
upon a modification of the Delman test is de- 
scribed and is suggested along with wax pro- 
tected ozone box compound screening as being 
beneficial in the early studies. It is pointed out 
that for final testing and actual use ratings, of 
all the laboratory tests used the dynamic out- 
door test seems most relevant to actual tire 
performance. 

The development of a weathering wheel test 
is described which does shorten considerably 
the time needed for use testing. Running the 
tires on a captive wheel set-up has shown very 
good correlation with road tests. 








Viscosity 


Initial 


Sy. 


Fig. |. Screening of chemical antiozonants by vis- 
cosity degradation using a modified Delman pro- 
cedure. Ozone concentration used is 250 p.p.m. 
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ber) in solution and may be called the Naugatuck- 
Delman test since it is a modification of the procedure 
previously reported by Delman et al.° A stream ot 
compressed air containing 250 p.p.m. ozone is used as 
the ozonizing medium. Ten parts of chemical are added 
per 100 parts SBR solution in o-dichloro-benzene. The 
flow rate of the ozonized air is 0.02-cubic meter per 
hour. Otherwise the Delman et al. procedure is ob- 
served. Periodic viscosity determinations are made with 
the Cannon, Fenske, Ostwald viscometer. Sharp drops 
indicate rapid chain cleavage and hence poor protec- 
tive power for a given chemical. 

Typical viscosity degradation curves are shown in 
Figure 1, comparing the antiozonants considered here. 
The persistence of inhibition is more marked for the 
P.C.p.p.d. than for either of the other commercial 
antiozonants. The blank was degraded quite rapidly. 
This relative picture of antiozonant effectiveness should 
be kept in mind as we proceed to examine the rela- 
tions between the various tests for ozone cracking re- 
sistance. 

Before discussing the test data, a description of the 
method of rating degree of cracking is desirable. 

In all laboratory cracking tests at Naugatuck, ozone 


"A. E. Delman, B. B. Simms, H. R. Allison, Anal. Chem., 26, 
1589 (Oct., 1954). 





TABLE 2. COMPOUND FORMULATIONS 


Truck Tread Passenger Sidewall 


1 #2 #] #2 

#1 Smoked sheets 100 100 50 
SBR 1500 50 100 
Naugatuck =667 

reclaim* 30 30 
HAF black 45 45 
FEF black 40 45 
Pine tar 4.5 
Process oi] 8 
Paraflux j 8 
Stearic acid 4.5 2 2 1 
BLE-25{ 75 1 
Flexamine$ 70 1 
Zinc oxide 4.5 4.5 3 3 
Sunprocf Improved 

Wax‘ as shown as shown as shown 2 
Antiozonant 1.5 as shown as shown as shown 
MBT 6 
Delac S 45 70 i 
Sulfur 2.5 LS 2.4 2.25 
Cured 90’ at 292 F 

M-300 —psi. 1500 1750 900 1030 

Tensile— psi. 3470 2800 2200 2100 

Elongation— % 530 410 550 550 

Shore A hardness 66 59 60 63 


*Whole tire reclaimed rubber, Naugatuck Chemical 

*Polymerized hydrocarbon, C. P. Hall Co., Akron. 

tReaction product of diphenylamine and acetone, Naugatuck 
Chemical. 

865% complex diarylamine-ketone reaction product, 
N,N’ diphenylene diamine (D.p.p.d.), Naugatuck Chemical. 

"Mixture of selected waxes, Naugatuck Chemical. 

N-cyclohexyl-2-benzothiazole sulfenamide, Naugatuck Chemi- 


ae 
38% 


cal. 
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cracking is rated in terms of typical laboratory crack- 
ing stages. These are shown in Figure 2. Ordinarily 


five stages are recognized. 

1. Very, very slightly cracked (a 3 X glass may be 

used) 

2. Very slightly cracked 

3. Slightly cracked 

4. Cracked 

5. Very badly cracked 

Table 2 illustrates the compounds used in this work. 

Truck tread compound #1 is a conventional com- 
pound containing pine tar and stearic acid. In truck 
tread compound #2 certain of these ingredients, pre- 
viously reported by Cox* as being detrimental to the 
activity of (EMP): p.p.d., are not used. The passenger 
sidewall compound #1 contains 50 parts each of nat- 
ural rubber and SBR 1500; while passenger sidewall 
compound #2 is based on 100 parts of SBR 1500. 
The two sidewall compounds feature the use of Sun- 
proof Improved Wax. The tread compounds contain 
no wax. 


Static Tests in Ozonized Air 

The curves shown in Figure 3 compare the rate of 
cracking for tread compound +1 in the Crabtree box 
and in the Mast box. Doubling the ozone concentration 
roughly doubles the rate of cracking. The salient fact 
here is that the addition of 1.5 parts of any of the 
three chemical antiozonants studied had no percepti- 
ble effect in inhibiting the rate of ozone cracking in 
either accelerated test. 

The curves shown in Figure 4 demonstrate first that 
the addition of 1% Sunproot Improved Wax to tread 
compound #1 significantly inhibits its rate of ozone 
cracking in the Crabtree ozone box. Secondly, the addi- 
tion of 1% Sunproof Improved Wax in combination 
with 1.5% P.C.p.p.d. to tread compound #1 effects 
a much larger improvement in the resultant resistance 
to accelerated ozone aging. 

In Figure 5 two general curves are reported for 
combinations of the three antiozonants exposed at 50 
p.p.h.m. ozone in the Mast box. Some compounds con- 
tained small amounts of wax and up to four parts of 
antiozonant. 

W. L. Cox, “Chemical Antiozonants and Factors Affecting 
Iheir Utility,” p. 57, “Symposium on Effect of Ozone on Rub- 
ber.” ASTM Special Publication No. 229 (1958). 

Fig. 2. Comparison samples for visual rating of ozone 
cracking of rubber parts. VVSC—very, very slightly 
cracked; VSC—very slightly cracked; SC—slightly 
cracked; C—cracked; and VBC—very badly cracked 














William F. Tuley 
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Frank B. Smith 


William F. Tuley, group section manager, rub- 
ber and agricultural chemicals, research and de- 
velopment department, Naugatuck Chemical 
Division of United States Rubber Co., received 
his B.S. in chemical engineering at Oregon State 
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in the ACS, its Division of Rubber Chemistry, 
and the New York and Connecticut Rubber 
groups. 

Frank B. Smith, rubber technologist, Naugatuck 
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from the University of Massachusetts. 
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pounding and process development in Fisk Tire 
and U. S. Rubber tire plants before joining the 
Naugatuck division in 1955. He has been granted 
four patents in the tire field and has others 
pending. 

A member of the ACS and its Rubber Divi- 
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Connecticut Rubber Group and is a member 
of the Detroit and New York groups as well. 
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Cracking Stage 


Fig. 3. Rate of ozone cracking using truck 
tread compound +1. These are static ozone 
box exposures and represent general curves 
on the compound made up without wax and 
with or without chemical antiozonants 


One general curve was obtained for seven variations 
(the upper curve) and the lower curve for three varia- 
tions. The compound variations are reported in Table 3. 

It would appear from the data shown in Figures 3 
and 5 that the accelerated ozone box exposures largely 
do not distinguish between the compounding variables 
used in the work to this point. 





9 
5} 160 
al Curve #| 
= 
~| 7—Compounds 
@} 120 
E} 
“a 7 
a| 80 
>| _ 
v} 
© 40 Se n2 
=x —_—_ 
| oa 
Ji 
| decane 3- Compounds 
(é) i 1 ! I 
VVSC VSC SC c 


Cracking Stage 





Fig. 5. Rate of ozone cracking for 10 variations of 
truck tread compound +2 in the Mast ozone box 
containing 50 p.p.h.m. ozone (see Table 3) 
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Fig. 6. Effect of antiozonants on the rate of static 
ozone cracking on truck tread compound +2 
exposed to outdoor roof aging at Naugatuck, Conn. 
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Fig. 4. Improvement in rate of ozone cracking 
for truck tread compound +1 with the addition 
of one part wax and the wax plus 1.5 parts P.C.p.p.d. 
in the Crabtree box containing 25 p.p.h.m. ozone 





TABLE 3. COMPOUND VARIATIONS FOR FIGURE 5 


Curve #1 
© Antiozonant % Wax 
3 PC ppd. 
4 P.C.p.p.d. — 
3 P.C.p.p.d. 0.5 
3. PiCeppid: 1.0 
1.5) PCip-pd. 
1.5 P.C.p.p.d. + 1.5 E.D.T.m.q. 
1.5 P.C.p.p.d. + 1.0 E.D.T.m.q. 0.5 
Curve #2 
% Antiozonant % Wax 
1.5 P.C.p.p.d. + 0.5 (EMP). p.p.d. 
1.5 P.C.p.p.d. + 1.5 (EMP). p.p.d. 
1.5 P.C.p.p.d. + 0.5 (EMP), p.p.d. 0.5 





Static Outdoor Cracking Tests 


Analogous tests were run outdoors at Naugatuck. 
Conn., on similar bent loop specimens. Figure 6 pre- 
sents data illustrating the rate of cracking obtained on 
some of the compounding variations discussed above. 
At the 3% level, in the absence of wax, P.C.p.p.d. offers 
greater static protection than any of the other chemi- 
cals tested. By adding 1-2% wax it would be possible 
to extend greatly the effective outdoor static ozone re- 
sistance of this compound. 

Figure 6 indicates that the natural outdoor exposure 
test does distinguish between compounding variables 
which tend to be obscured in the accelerated ozone 


box tests. 


Outdoor Dynamic Ozone Cracking 

In contrast to the accelerated ozone chamber tests. 
the dynamic outdoor tests of truck tread compounds 
effectively demonstrate that chemical antiozonants im- 
part protection against dynamic ozone cracking, par- 
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Kilocycles to Crack 





' 


5 Ye —_—_—____—_+ 








deel 
: ! 
— 
me 
Top View 
Vq'" 





2 1376"! fo—— 2 '8/ig' 


Side View 





Fig. 7. Molded grooved sample used in the roof flexing 
test for dynamic outdoor ozone cracking test at Nau- 
gatuck, described in text 


ticularly in the absence of wax. 

The Naugatuck outdoor dynamic ozone cracking test 
is a roof flexing test. The test machine was originated 
by F. L. Holbrook. Its action is basically similar to that 
of the U. S. bending machine’. The angle of bend is 
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Fig. 9. Rate of dynamic ozone cracking for truck 
tread compound +1 as observed in outdoor dynamic 
testing. D.p.p.d. content from Flexamine, see Table 2 


ordinarily adjusted to 78 degrees. Flexing is continuous 
at a rate of 212 flexes per second, or approximately 
200 kilocycles per day. The specimen is a molded 
grooved sample, as shown in Figure 7. Polished molds 
are necessary to insure a smooth sample surface. Sam- 
ples are never precut. Figure 8 shows a sample before 
and after test. 

Figure 9 shows that 1.5 P.C.p.p.d. strongly enhances 
the dynamic ozone cracking resistance of truck tread 
compound #1. The combination of BLE-25 with 
D.p.p.d® provides a lesser degree of dynamic ozone 
cracking protection. In Figure 10, P.C.p.p.d. is con- 
trasted with E.D.T.m.g. and (EMP). p.p.d. These 
curves demonstrate that P.C.p.p.d. imparts relatively 
greater protective value. 

Since tires develop heat during service and also be- 
cause it is required that an antiozonant should offer 


‘National Rubber Machinery Co., Akron, O. 
*Flexamine (see Table 2). 
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Fig. 8. Pictures of typical samples used for the roof 

flexing test. These test pieces, as shown in Figure 7, 

have been bent back to the 78-degree angle specified 

so that only the interior of the curved surface of the 

groove is visible: /eft, before test; right, at completion 
of the roof flexing test 
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Fig. 10. Comparison of rate of ozone cracking in out- 
door dynamic test using truck tread compound +1 
protected with 1.5 parts of antiozonant as indicated 
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Cracking Stage 
Fig. 11. Effect of several antiozonant combinations 
on rate of dynamic roof cracking using truck tread 
compound +2 and with all samples aged for 48 hours 
at 212° F. in air oven before test 
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Fig. 12. Comparison of static ozone cracking in 

Mast box containing 50 p.p.h.m. ozone on sidewall 

compound +1 protected by |.7 parts P.C.p.p.d. 

plus (X) one part of wax versus effect of (0) two 
parts of wax 


protection during the natural aging of the tire, it is 
often desirable to heat age the specimens prior to out- 
door dynamic tests. The data reported in Figure 11 
show the rate of dynamic cracking for a number of 
antiozonant variations which were aged for 48 hours 
at 212° F. The base compound here is truck tread 
compound #2. It is demonstrated that the high level 
of dynamic ozone cracking resistance imparted by 
P.C.p.p.d. is not obtained when P.C.p.p.d. is replaced 
with (EMP). p.p.d. or E.D.T.m.g. on a part-for-part 
replacement basis. Secondly, it is shown that wax 
severely damages the dynamic ozone cracking resistance 
of this tread compound even in the presence of a strong 
ozone cracking inhibitor. 

It is noted that the order of antiozonant effectiveness 
shown here in the dynamic tests parallels the ratings 
illustrated in the viscosity degradation test (Figure 1). 

At this point it appears that the accelerated ozone 
chamber tests are misleading indeed for vulcanizates 
containing no wax. 

The sidewall compounds feature the use of wax, and 
the recipes are detailed in Table 2. The effect of wax 
level in the Mast box is illustrated in Figure 12, with 
P.C.p.p.d. as antiozonant. The curves demonstrated that 
two parts of Sunproof Improved Wax (in sidewall 
compound #1) produce significantly greater inhibition 
of ozone cracking than one part of wax although the 
inception of cracking was similar for both levels of wax. 

All waxes do, not produce the same effect in the 
ozone chamber. Figure 13 compares Sunproof Improved 
with Sunproof Super and Sunproof Jr. at the two-part 
level. The data show Sunproof Improved to impart 
significantly greater inhibition of ozone cracking in the 
accelerated test. All compounds contained 1.7 parts of 
PC pp.d. 

It is also possible to retard the rate of accelerated 
ozone cracking for a given sidewall compound by in- 
creasing the level of chemical antiozonant. Figure 14 
demonstrates that increasing the content of P.C.p.p.d. 
in sidewall compound #2 produces a vast increase in 
the time required for crack inception in the ozone 
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Fig. 13. Comparison of the effect of different 

waxes on static ozone cracking in Mast box with 

50 p.p.h.m. ozone on sidewall compound +1 pro- 
tected with 1.7 parts P.C.p.p.d. 


chamber. This is an SBR compound. The sidewall 
compound #1, a Hevea-SBR blended compound, shows 
only a small improvement, if any, with increasing con- 
tent of P.C.p.p.d. 

However, if overall rate of cracking is used as the 
criterion, then the effect of higher antiozonant levels is 
noteworthy in sidewall compound #1, as shown in 
Figure 15. Here the time to inception of cracking 
(“VVS” cracking) is similar for each antiozonant varia- 
tion. It is noted that the time required to develop “C” 
cracking is 385 hours for the variations containing 1.92 
parts P.C.p.p.d. and 3.0 parts E.D.T.m.q., respectively. 
Only 147 hours were required in the case of the varia- 
tion containing 1.92 parts (EMP), p.p.d. 


Los Angeles Area Tests 

By way of contrast, data are now presented showing 
the rate of cracking developed in natural outdoor ex- 
posures at Los Angeles, Calif. during 1958. Figure 16 
demonstrates the Los Angeles exposure data for samples 
analogous to those reported in the accelerated test of 
Figure 15. If time to the first crack is the criterion, then 
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Fig. 14. Effect of P.C.p.p.d. concentration on static 

ozone cracking of sidewall compounds in Mast box 

with 50 p.p.h.m. ozone expressed as time to first 
crack (VVSC) 
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Fig. 15. Comparison of ozone cracking rates for 

sidewall compound +1 in static exposure in Mast 

box with 50 p.p.h.m. ozone protected by anti- 
ozonants as indicated plus two parts of wax 
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Fig. 16. Effect of antiozonants on rate of ozone 

cracking of sidewall compound +1 during outdoor 

static exposure at Los Angeles, expressed in days 
to first cracks and days to severe cracking 


the relative rating of antiozonant effectiveness is similar 
for both tests. On the other hand if time to reach “C” 
stage of cracking is the criterion, then the ratings of 
(EMP). p.p.d. and E.D.T.m.q. are reversed. In both 
tests the P.C.p.p.d. produced the largest relative degree 
of crack inhibition. It is considered possible that differ- 
ences in the relative volatility of the (EMP). p.p.d. 
and E.D.T.m.q. might account for this reversal. 

In comparing accelerated ozone box exposures with 
natural static exposures in warm climates, an anomalous 
result is almost always found when waxes of differing 
melting points are compared. 

Figure 17 shows that Sunproof Super produces greatly 
superior static ozone cracking resistance in Los Angeles 
tests, compared to the Sunproof Improved, which, in 
turn, is somewhat stronger than Sunproof Jr. This result 
reverses the accelerated ozone box forecast and is en- 
tirely due to the higher melting range of the Sunproof 
Super. The higher ambient temperatures at Los Angeles 
would favor the Super grade of wax. Waxes of lower 
melting range tend to be solubilized in the rubber, 
reducing the protection against ozone. This wax com- 
parison was made at the two-part level. 

Dynamic outdoor test data are presented in Figure 
18. This graph shows the comparative results for the 
three commercial antiozonants in sidewall compound 
#1, using two parts Sunproof Improved Wax and 
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Fig. 17. Comparison of wax protection during 

outdoor static exposure on sidewall compound 

+ protected by 1.7 parts P.C.p.p.d. plus two 

parts of the Sunproof wax as indicated. Test 
made at Los Angeles 
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several levels of antiozonant. The number of kilocycies 
to the inception of cracking is the distinguishing char- 
acteristic here. It is shown that P.C.p.p.d. imparts greater 
dynamic ozoOne-cracking resistance than equivalent 
amounts of the other antiozonants tested. 

Based on the information obtained in the sidewall 
compounds which contain wax, it would appear that 
the accelerated ozone box tests predict static ozone 
protection for chemical antiozonants and waxes, but 
not necessarily in the same order found in the static 
outdoor exposures. 

The outdoor dynamic test with sidewall compounds 
orders the chemical antiozonants in the same progres- 
sion as was found earlier in the truck tread and Nauga- 
tuck-Delman tests. 

During the period of the work done in Los Angeles, 
the total oxidant content of the atmosphere in the test 
area varied as shown in Table 4.1° 

The modern automobile tire is complex in structure 
and design. Strains are set up during molding, and the 
tires tend to grow in service, thus increasing existing 
strains and initiating new strains. Road tests, however, 





Total oxidant data obtained from the Air Pollution Control 
District, County of Los Angeles. 
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Fig. 18. Effect of antiozonants on dynamic roof crack- 
ing in passenger sidewall compounds expressed as 
kilocycles to first crack and to badly cracked condition 
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Fig. 19. Weathering wheel for outdoor, accelerated 
running testing of tires 


require relatively long periods of time. A number of 
American and foreign tire producers employ a weather- 
ing wheel to evaluate the effects of weathering and 
ozone on their products. This is an accelerated test, 
and a survey of several American manufacturers indi- 
cated that testing time was quite reasonable. 

The design and basic details of the weathering wheel 
devised for the Naugatuck tire antiozonant work are 
shown in Figure 19. Conditions used in the work re- 
ported here are reported in Table 5. 

Basically this machine is an adaptation of the Gates 
Rubber Co.'! weathering wheel. It consists of an auto- 
mobile chassis and drive. An electric motor drives the 
tires which, in turn, drive the smooth test wheels. 


Private communication from H. F. Tramutt, Gates Rubber 


Co., Denver, Colo. (Jan. 14, 1958). 








TABLE 4. TOTAL OXIDANT DAILY MAXIMA (P.P.H.M. 





1958 Range Average for Month 
March 3-18 6 
April 1=—27 12 
May 3-29 15 
June 5-32 14 
July 11-40 19 
August 9-22 15 
September 24-58 24 
October 5-64 23 
TABLE 5. 


Duration of run 3-8 weeks 


Loading 100% T and R Load* 
Speed 30 mph. 

Inflation 24 psi. 

Tire size 8.00-14 4 


*Tire & Rim Association, Inc., recommended load. 





Loading is effected by adding lead billets to a metal 
platform welded on the tire end of the chassis. The 
tires are completely exposed to the elements. Safety 
considerations require that a wire mesh screen surround 
the moving parts. 

Figure 20 is a composite picture demonstrating the 
appearance of tire sidewall sections following comple- 


Fig. 20. Comparison of effect of antiozonants in composite 8.00-14 size tire run on Los Angeles 
weathering wheel. Test conditions: static exposure, March-August, 1958; followed by 13,500-mile run 
on weathering wheel in August-September, 1958 
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tion of a Los Angeles weathering wheel test. The anti- 
ozonant comparison is indicated in the photograph. 
Multiple-section tires were used. This particular tire 
was statically exposed at Los Angeles during the period 
March 20-August 15, 1958. The weathering wheel test 
was Started on the latter date and terminated on 
September 3, 1958. P.C.p.p.d. is shown to be the 
strongest antiozonant. 

For comparative purposes Figure 21 depicts actual 
sidewall cracking developed in a comparative test made 
on a 1957 Mercury operated in the Los Angeles area. 
The vehicle test was started on March 20, 1958, and 
terminated on October 29, 1958. Mileage was 12,596. 
lire size in both cases was 8.00-14. 

The vehicle test confirms the accelerated weathering 
Wheel test. Wheel tests have also been run on tires 
not preexposed to static weathering. The relative anti- 
ozonant ratings in the latter tests were similar to those 
shown above. 


Summary and Conclusions 


1. In compounds containing Hevea or SBR, but no 
wax, the degree of effectiveness of chemical ozone 
cracking inhibitors is largely masked in the accelerated 
ozone box tests. Antiozonants, however, are effective 
against normal atmospheric concentrations of ozone in 
the absence of wax, as shown by outdoor dynamic 
cracking tests. 

2. In conventional tire compounds containing Sun- 
proof Improved Wax the relative effectiveness of 
chemical ozone cracking inhibitors can be demonstrated 
in the accelerated ozone box test. The resistance of 
sidewall compounds containing chemical antiozonants 





to ozone, as judged by the accelerated static tests, Is 
influenced by the choice of wax and polymer type used. 
Wax it has been found, however, is detrimental to dy- 
namic ozone cracking. 

3. In the presence or absence of wax, the outdoor 
dynamic ozone cracking test appears to be more 
definitive as to the degree of effectiveness of the chemi- 
cal ozone cracking inhibitors tested than the accelerated 
ozone box test. 

4. The choice of wax is important. Reversals between 
the Los Angeles static exposure and the accelerated 
ozone box test are to be expected when waxes of low 
and high melting points are compared. 

5. The Naugatuck-Delman screening test rates the 
antiozonants tested in the same order as was actually 
found in the outdoor dynamic ozone cracking test. The 
Naugatuck-Delman test is useful in screening new chemi- 
cals, but is only effective if used in conjunction with 
other more definitive tests. 

6. An outdoor wheel test has been developed which 
is shown to correlate well with vehicle tests. 

7. The outdoor dynamic cracking test and _ the 
weathering wheel test permit the tire compounder to 
define the ratio of equivalence between chemical anti- 
ozonants as Well as to provide an insight into the 
adequacy of his compounds against ozone cracking. Of 
the laboratory tests used at Naugatuck, the dynamic 
outdoor test seems most relevant to actual tire per- 
formance. 

8. Further work is necessary to determine the pre- 
cision of the last two tests in defining the effect of slight 
differences in antiozonant loading on rate of ozone 
cracking. 


Fig. 21. Comparison of effect of antiozonants in composite 8.00-14 size tire driven on road test. Tires 


placed, March 20, 1958; test discontinued, October 29, 1958; mileage, 12,596 
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Fundamental Control ‘Techniques 
II—Control Charts—Part | 


sy MASON E. WESCOTT 


University College. Rutgers University. New Brunswick, N. J. 


DATA which have been collected and classified to 
form a frequency distribution provide a variation pat- 
tern with respect to a size scale and yield information 
that may often be sufficient to answer questions of 
practical importance in their bearing on quality/ cost 
problems associated with manufactured items or the 
processes from which these items came. However, it 
was pointed out in the article discussing frequency 
distributions! that of necessity they depend on_ past 
data, giving essentially a post-mortem insight into what 
has happened in toto as reflected by the product quality 
profile that the frequency distribution always exhibits. 
But variations in product quality with respect to time, 
as the items in question were being produced, become 
completely masked by frequency distribution analysis. 

Rather than a post-mortem look. secured by a fre- 
quency distribution study of accumulated product data. 
we shall see that for purposes of taking apart a process 
to find out what makes it tick, a much more powerful 
strategy is available. This is control chart analysis which 
uses a sequence of relatively small samples and which 
produces a variation pattern over a time scale. The 
two strategies are not reversible: a frequency distribu- 


tion can (and actually often should) be made up from 
the same data that produced the control chart, but 
rarely will it be possible to make a really meaningful, 
rational control chart from nothing but the raw data 
that produced a frequency distribution. 

If, then, the major objective of data-gathering effort 
is to secure and maintain process control, inspection 
procedures leading to control chart analysis will gen- 
erally be more effective than those which yield only 
frequency distribution data. Accordingly, it will be the 
purpose of this article to describe and explain some of 
the basics of control chart strategies. 

Shewhart control charts (Grant,* page 3 and Chapter 
IV), which have been so enormously helpful in process 
control, are of two general types: (A) measurement 
charts, and (B) attribute charts. We shall discuss these 
two types of charts separately, but far from fully, 
because a full discussion would require an article of 
almost text-book length. Grant? and Burr® may be con- 

‘RUBBER WorLD, Mar., 1959, p. 869. 

““Statistical Quality Control,” E. L. Grant. McGraw-Hill Book 
Co., Inc., New York (1952). 

“Engineering Statistics and Quality Control,” I. W. Burr. 
McGraw-Hill (1953). 





This article continues the series on Funda- 
mental Control Techniques by Dr. Wescott which 
have been featured by RUBBER WORLD, start- 
ing in our March, 1959, issue. The purpose of the 
series is to provide an insight into some of the 
statistical methods useful in quality control. 

This portion covers part of the information on 
control charts. Charts of two general types will 
be discussed in this series: measurement charts, 
which are the subject here, and attribute charts, 
which will be covered later. These measurement 
charts give information on quality characteristics 
that are actually measured, but the purpose of 
all control charts is to provide a running record 
of process performance rather than a_ post- 
mortem view, such as is given by frequency dis- 
tributions as discussed in the March installment. 





Control Chart Techniques 


In the first section of the article Dr. Wescott 
describes the construction and method of use 
for these average and range charts with some 
emphasis on the who, when, where, how often, 
and how much aspects of the sampling procedure 
to allow satisfactory construction of useful charts. 

Following through on the development of con- 
trol charts, it is shown how the charts can be 
used to find out whether on not a process is in 
statistical control, and, if so, how its natural 
tolerance is related to the blueprint specifica- 
tions for a product. If the process is operating 
within statistical control, but does not provide a 
product within blueprint specifications, alterna- 
tives that may be chosen are outlined. An actual 
case history is used to demonstrate these tech- 
niques. 
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sulted for a really adequate presentation of this im- 
portant technique. 

The two most widely used members of the measure- 
ment charts family are the average and range charts, 
commonly called X (read “X-bar”) and R charts, or 
variations of these. The two most widely used mem- 
bers of the attribute charts family are the fraction 
defective and number of defects per unit charts, com- 
monly called p charts and c charts, respectively, or 
variations of these. 


A. Average and Range Measurement Charts 


|. Construction (Data from a Constant Cause System) 


Average and range charts would be the charts you 
would use if the quality characteristic you wanted to 
study was something that you actually measured each 
time you made an inspection. Thus, if it is desired 
to control a dimension, a weight, electrical resistance, 
tensile, temperature, viscosity, hardness, % concentra- 
tion, time, or any such similar measurable characteristic, 
X-bar and R charts would be correct charts to keep. 
There would, however, have to be a separate X-bar 
and R chart for each characteristic studied—only one 
kind of measurement at a time can be recorded on 
these charts. Thus, if it is desired to control an outside 
diameter and a key-way depth on a given piece, a sepa- 
rate X-bar and R chart would have to be maintained 
for each dimension. 


GETTING THE DaTA. You cannot make a control 
chart without data. You cannot make a useful control 
chart without good data. No control chart—or any 
other form of statistical study—can ever be any better 
than the data on which it is based. 

Consequently, before you make any control charts 
in your plant, give some careful thought to a few im- 
portant preliminary decisions that have to be made 
before data for the charts are collected. These deci- 
sions should be based on practical operating and eco- 
nomic considerations and are concerned with such 
questions as: 


1. What characteristic and operation shall be put 
under control chart study, and why? 
. What sample size shall be used for charting pur- 
poses? 
3. How often shall samples be taken and inspected 
for control chart purposes? 
4. What shall be the method of sampling? 
5. Who will have the responsibility for doing the 
sampling inspection and reporting the results? 
6. What shall be the method of measurement? 
7. How many samples should be taken before the 
control chart is analyzed and interpreted and 
action taken? 


i) 


For control chart purposes we want a sequence of 
small samples spread out over a time interval rather 
than one large sample taken and inspected at some 
particular point in time. The latter method may tell 
us what did happen, but not how or when it happened; 
the former tells us what is happening, which is the 
main reasOn a well-managed control chart is such a 
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powerful tool for keeping a finger on the pulse of a 
process as it operates—we get a running picture of 
process performance that makes possible (with min- 
imum risk of being wrong) a choice as to whether 
to leave it alone or take corrective action. 

Suppose we decide to make an X-bar and R chart 
of the OD (outside diameter) of a piston pin at the 
finish-grind operation that brings it from rough-grind 
down to final dimension (except possibly for a polish 
grind that takes off no measurable amount of stock). 
This piston pin is part of the piston assembly in the 
compressor unit of a home-use refrigerator. We have 
had no trouble with this operation or dimension and 
choose it for charting purposes because we want to 
demonstrate to our associates in the plant how a con- 
trolled process looks on an X-bar and R chart. 

We decide that it will be feasible and practical to 
take samples of five pins about three times per hour. 
Our patrol inspector will make the periodic inspec- 
tions, but he will not do so at exactly every 20 minutes 
—such a procedure would be bound to present a psy- 
chological hazard for the operator: we want the in- 
spector to average three inspections per hour, but not 
with such regularity as to tempt the operator! 

The inspector will be instructed to take five pins 
at random from the tote pan containing pins produced 
since his last visit and to make one random OD read- 
ing on each of these pins with a dial indicator that is 
graduated to read in 0.0001-inch. 

Under these procedures we should be able to get 
reports on about 25 samples of five in each eight-hour 
shift. We will make our first analysis as soon as 25 
such samples have been reported. This will give us a 
fairly quick control chart and one which has enough 
data on it for good statistical purposes. (A good rule 
on this point is: a minimum of 50 individual readings, 
and preferably 100 or more before making a control 
chart analysis; 25 samples of five serve this purpose 
very nicely.) 

Table 1 shows the data for the first 25 samples. 
Notice the heading on Table 1. Always plan your data 
sheets so that they have a heading that carries ade- 
quate identification of the data. Other data sheet forms 
for X-bar and R data are in use and may be preferred, 
but the one shown in Table | is compact and widely 
used. Note also that we have not recorded actual meas- 
urements: we have recorded only deviations above and 
below nominal in units of 0.0001-inch. This “coding” 
arrangement fits in conveniently with the dial-indicator 
scale markings and gives us simple positive and negative 
whole numbers to work with. 

We use the letter X to represent the variable “diam- 
eter” in these data. Then X, simply means the diameter 
reading we get on the first pin we measure in each 
sample; X. stands for the diameter of the second pin 
we measure, and so on through X.. Sample measure- 
ments are recorded across a row. Thus, the pins we 
inspected in our first sample gave us the readings 
0.6251, 0.6249, 0.6248, 0.6252, and 0.6250, respec- 
tively, and these are recorded on row “Sample No. 1” 
as 1, —1l, —2, 2, 0 since we are setting down only 
the number of 0.0001-inch above or below the nom- 
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Table 1 - DATA SHEET FOR X, R CHART 


COMPANY: Midwest Refrigerators, Inc. 


PART NAME: Piston=pin, compressor unit piston 


OPERATION NO.: 22 MACHINE NO.: T-376) 
CHARACTERISTIC MEASURED: Outside Diameter 
METHOD OF MEASUREMENT: Dial Indicator 


PART NO.: 6755-B 
DEPARTMENT NO.: 6 


























SPECIFICATIONS: 0,6250" + 0,0005" UNIT OF MEASURE: _ 0,0001" 
SAMPLE SIZE: ™ SAMPLING INTERVAL: 3 per hour INSPECTOR: 
Sample Date Sample Measurements - 
No. Time X) Xp X3 X), Xg x R Notes 
2/11/59 
1 7:0 1 -l ~2 2 ) 0 h 
2 7:55 | <2 0 =-2 2 0 -Oh | b 
3 8:15 0 0 1 = | 3 0.6 | bh 
h 8:30 1 2 -1 2 =2 0.4 h 
5 8:50 2 z -1 1 0 0.6 | 3 
6 9:15 2 -1 2 -1 0 0. 3 
7 9:35 -2 -1 0 -2 0 es ae 
8 10:00 1 1 0 1 -1 0.4 2 
9 10:15 0 a2 1 -1 h 0.h 6 
10 10:40 | -1 ma | 0 m4 1 0,6 | 3 
11 11:00 1 -1 2 el 0 0,2 3 
12 11:20 2 2 -l -1 0 0.4 3 
13 12:15 0 -2 2 «2 0 -0.h | & 
14 12:35 0 -l 1 -l 2 0.2 3 
15 12:50 | -3 0 0 0 -1 -0.8 3 
16 1:10 0 -1 0 1 2 0.4 3 
17 1:30 3 1 3 -2 0 -0.2 | 6 
18 1shS | -1 -2 -1 | 0 “1,0 | 2 
19 2:10 0 0 0 1 1 Ob | 1 
20 2:30 0 oS 2 2 0 =0,2 7 
21 2sh5 2 -1 1 0 0 O04 | 3 
. 22 3:05 0 0 3 2 -3 -0.8 5 
23 3225 3 1 h ~2 -] 1.0 | 6 
2h 3:h0 1 3 0 1 “i -0.4h | & 
25 3:50 | -1 0 1 0 : a2 i? 
Totals +0.2 | 90 











inal of 0.6250-inch. 

Having measured and recorded the diameter on each 
of the five pins in a sample, we then compute and put 
down for that sample its “average” and “range”. 

The average, X, of a sample is simply the total of 
all readings recorded, divided by the number of read- 
ings. Thus, for Sample No. 2, we have (—2) + 0 
+ (—2) + 2 + 0 which totals —2, and this total 
divided by 5 (five pins in the sample) gives the average 
X = —0.4. We carry out these calculations each time 
a sample of five is inspected, recording our results in 
the “Average,” or X column. 
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The range reading for each sample is simply the 
numerical difference between the highest and the lowest 
diameter in the sample. For Sample No. 1, we found 
one diameter as high as 2-tenths above nominal (and 
none higher) and one as low as 2-tenths below nom- 
inal (and none lower). The range, or number of tenths 
between these two opposite extremes in the sample is 
then clearly 4-tenths; so we put down 4 in the range or 
R column. All R values are positive. 

Once the necessary preliminary decisions have been 
made, “getting the data” for an X-bar and R chart 
consists of: 


RUBBER WORLD 


























(1) Filling out the identification details on the data 
sheet. 

(2) Recording on each row of the data sheet the 
single measurement made on each piece in the 
inspection sample. 

(3) Calculating for each sample its average, X, and 
recording this in the X column on the same 
row with the sample data. 

(4) Calculating for each sample its “spread,” or 
range, R, and recording this in the R column 
on the same row with the sample data. 


Let n = number of pieces in a sample (in our 
piston pin data, n — 5). Then simple formulas for 
average and range are: 


X = SX/nand R = Xmax. — Xmin 
where & is the capital Greek letter sigma, here used 
to mean “add the n values of X in the sample.” 

MAKING THE CHARTS. Now that we have our data, 
we want to see what the piston-pin process has been 
trying to tell us about itself through these data over 
the span of time during their collection. This story 
will come out vividly when we plot our data in the 
form of an X-bar and R chart. 

A sheet of ordinary rectangular graph paper with 
rulings printed ten to the inch will be adequate. Make 
sure that adequate identification details are included 
in the heading on this paper. In your plant these graph 
paper forms will generally be printed up with appro- 
priate heading detail ready to be filled in. 

It is customary to position the average and range 
charts as shown in Figure 1. After suitable scales have 
been set up for sample identification in the horizontal 
direction and range and average identification in the 
vertical direction, we plot the 25 values of R and the 
25 values of X recorded on the data sheet of Table 1. 
The points should be plotted boldly, so they can be 
seen, but need not be connected unless it is desired 
to “dress up” the appearance of the charts, as we have 
done in Figure 1. 

The charts are beginning to take shape—at least we 
can now visualize how sample average and range varied 
over this one day’s operation. To complete the pic- 
ture, so as to have control charts, we need to add cen- 
tral and control limit lines on both the average and 
range panels. 

Go back to the data sheet and find the total of the 


25 values of X in the X column. Then divide this 
total by 25 to get the grand average, X, called “X- 
double-bar.” For these data, we find X—--0.2/25 
+-0.008. This figure is not only the average of our 
25 sample averages; it is also the grand average of all 
the 125 individual piston-pin diameters that were in- 
spected. It is plotted in the X panel of our chart as 
a solid line and provides the central line on this chart. 
It pictures the level or overall average performance 
of the piston-pin finish grind operation during this 
day’s run. 

In general, if we have N values of X, then X—=SX/N 
when each X is based on a constant sample size n. 

Similarly, we find the total of the 25 values of R 
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COMPANY: Midwest Refrigerators, Inc. 

PART NAME: Piston-pin, compressor unit piston PART NO: 6755-B 
OPERATION NO: 22 MACHINE NQ: T-3764 DEPARTMENT NO: 46 
CHARACTERISTIC MEASURED: Outside Diameter 

METHOD OF MEASUREMENT: Dial Indicator 

SPECIFICATIONS: 0.6250"+0,0005" UNIT OF MEASURE: 0.000!" 
SAMPLE SIZE:5 SAMPLING INTERVAL: 3 per hour 
INSPECTOR: 
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Fig. |. Completed X, R measurement control charts 

derived from the measured data listed in Table | in- 

cluding a typical completed heading and description 
section 


in the R column of the data sheet, divide this total by 
25, and call the result R. For these data, we get 


=, 


R=-90/25—3.60. It is the average range for samples 
of 5 from this process during this particular day. We 
plot it as a solid line across the range panel of our 
chart. 

In general, if we have N values of R, then R==SR/N. 

Note how both the averages and ranges vary about 
these respective central lines. It is natural and correct 
to think of these central lines as the target the process 
was shooting at. We should no more expect the piston- 
pin finish grind operation to hit this target every time 
than we would expect that a pair of unbiased dice 
tossed repeatedly at random should always come up 
7 (which, incidentally is the target value for a pair 
of dice!). There are just too many unknown variables 
operating in both the piston-pin and the dice situation 
to make such perfection possible. There is bound to 
be a certain amount of departure from perfection, or 
variation about an average—we expect this and think 
nothing of it as long as it appears to be within limits. 

But just what do we mean by “within limits”? Here 
is where the laws of probability step in to take the 
guess-work out of the problem for us. These laws, 
which operate just as certainly for a grinding opera- 
tion as they do for the game of craps, give us simple 
rules for placing on our charts a pair of lines called 
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Table 2—FACTORS FOR COMPUTING CONTROL CHART LINES 
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<r as 2.394 | 1.023 | 0.7236 0 2.568 | 1.693 0 2.375 
ee 1.880 | 0.729 | 0.7979 0 2.266 | 2.059 0 2.282 
Det edeiee 1.596 | 0.577 | 0.8407 0 2.089 | 2.326 0 2.115 
ee 1.410 | 0.483 | 0.8686 | 0.030 | 1.970 | 2.534 0 2.004 
| eee 1.277 | 0.419 | 0.8882 | 0.118 | 1.882 | 2.704 | 0.076 | 1.924 
ees 1.175 | 0.373 | 0.9027 | 0.185 | 1.815 | 2.847 | 0.136 | 1.864 
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ae 0.884 | 0.249 | 0.9410 | 0.382 | 1.618 | 3.336 | 0.308 | 1.692 
DE. ga tsauctniousate 0.848 | 0.235 | 0.9453 | 0.406 | 1.594 | 3.407 | 0.329 | 1.671 
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“control limits.” The laws say that if nothing but 
chance causes are responsible for the variation observed 
on the chart, then well over 99% of the points will 
lie between the control limit lines. To put it another 
way: if only normal, natural, to-be-expected causes of 
variation are at work in our grinding operation, then 
there is less than one chance in a hundred that a 
random sample of pin diameters will be able to pro- 
duce an average diameter outside the control limits 
on the X chart or a range outside the control limit 
on the R chart. Morever, we may expect the variation 
between these control limits to exhibit a random 
pattern. 

Now, “Let’s look at the record!’—let’s put control 
limits on our X and R charts and see if this grinding 
operation is behaving as we would expect a “constant 
cause system” to behave. We will need three numbers 
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called A,, D,, D, in control chart work. 

These numbers change as sample size changes, as 
may be observed by consulting Table 2. They are de- 
rived from the laws of probability governing the extent 
to which chance can be accepted as an explanation for 
variation in ranges and averages above and below their 
respective central lines on these charts. The larger the 
sample size, the less chance variation there should be; 
so these factors decrease in magnitude as sample size 
increases. The lines these factors help locate set limits, 
called “control limits,” appropriate for the sample size 
being used, and such that a point which plots beyond 
these limits has a very small probability of getting 
there by chance alone. When sample size n=5, we find 
A,=0.577, D,=0 and D,=2.115. 

If we use UCLx for “upper control limit on aver- 
ages,” LCLy for “lower control limit on averages,” 
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UCL, for “upper control limit on ranges,” and LCL, 
for “lower control limit on ranges,” the procedure is 
as follows: 


(1) Calculate the product A.R, viz., (0.577) (3.60) 
=2.077. This tells us how much “allowance” 
we have to give to chance causes as an explana- 
tion for the variation in the X points about 
their grand average X when sample size is 5. 


(2) To locate the upper control limit on the x 
chart, add this allowance of 2.077 to the cen- 


tral line value to get 


UCL. = X + A:R = 0.008 + 2.077 = 2.085 


It is very unlikely that an X value will be greater 
than UCLX = 2.085 if only chance causes are 
responsible for variation in the process. 

To locate the lower control limit on the X 
chart, substract the allowance of 2.077 from 
the central line value to get 


(3 


~~ 


LCL_ = X — A.2R = 0.008 — 2.077 = —2.069 
It is very unlikely that an X value will be less than 
LCLx = —2.069 if only chance causes are re- 
sponsible for variation in the process. 

(4) Calculate the product D,R, viz., (2.115) (3.60) 
= 7.61 This figure gives us directly the upper 
control limit on range, i.e., UCLz = 7.61. It is 
very unlikely that a range value in a sample 
of 5 will be 8 or larger when R=3.60 if only 
chance causes are responsible for variation in 
the process. 

(5) Calculate the product D.R. viz., (0) (3.60)=0. 
If D, ~ 0, the product D,R would give us di- 
rectly the lower control limit on range, i.e., 
LCLz=D,R when D, + 0, and is very un- 
likely that a range value would be less than the 
lower control limit if only chance causes are 
responsible for variation in the process. The 
sample size would have to be 7 or more for 
D,R + 0 (see Table 2); so when sample size 
is 6 or less (5 in our example) there is no lower 
control limit on the range chart. In other words, 
in our example, a range of zero is not an 
exceptional value — it could be explained as 
a chance event. 

(6) Plot the values calculated in (2) and (3) as 
horizontal broken lines across the X panel of 
the chart. 

(7) Plot the values calculated in (4) and (5) as 
horizontal broken lines across the R panel of 
the chart, except that for n=5, D.=0, so in our 
example, we do not have a lower control limit 
on the range chart. 

When steps (1)-(7) are finished, we will have 
the completed X-bar and R charts shown here 
as Figure 1. 


INTERPRETATION. An X-bar and R chart is a graph- 
ical test of the assumption that all the variation in a 
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process is coming from a host of small causes oper- 
ating in a chance manner. When the charts look like 
our completed Figure 1, this assumption is sustained— 
there is no evidence of the presence of any “assignable 
causes” or erratic performance. We say the process 
is Operating in a state of “statistical control,” which 
generally means, “Leave this process alone. It will be 
either impossible or unprofitable to try to locate the 
causes that produce this kind of variation.” If no basic 
changes are made in the operation of such a process, 
we can predict that it will continue to behave in this 
same, dependable manner as long as no forces enter 
the process to change the cause system, and we speak 
of such a system as a “constant cause system.” 

But “statistical control” is not enough. It is fine to 
know that a process has this dependable sort of sta- 
bility, but what if its level is too far above or below 
the blueprint nominal? Or what if the variability about 
the process level is so great that even when the level 
(or average) is near nominal, the process still makes 
too many pieces outside one or both tolerance limits? 
Finally, what if the stable state of control is such that 
both the level and the variability are such as to make 
sizable amounts of product outside specifications? 

In such cases the “dependability” guaranteed by the 
state of control found on the charts is of a negative 
sort; we can depend on such a process to go right 
along every day making unacceptable product! It will 
be absolutely necessary in such a case to make really 
fundamental changes in the process—just “tinkering” 
with it will do no good and may make matters worse. 

It thus appears that as soon as we have managed 
to get a process to exhibit the kind of stability we found 
on the charts in our completed Figure 1, the next thing 
to find out is whether or not this statistical control is 
also satisfactory control. We are now asking, “Will 
this process, which is now operating in a dependable, 
predictable manner, make individual pieces of product 
that meet specifications?” 

The simplest way to answer this question from an 
X-bar and R chart that shows a process operating in 
control is to get another number, called d., from the 
tables previously consulted for the A,, D,, and D, 
numbers. This d, number also changes with sample 
size, and for n=5, it will be found that d.==2.326. The 
reason we have to do this is that the control limits on 
the X-bar and R charts set limits on the to-be-expected 
variation for only sample averages and sample ranges— 
they tell us nothing directly about the limits within 
which individual piston-pin diameters are varying. 
Never compare control limits on an X-bar or R chart 
with blueprint specifications. 

The correct procedure is to calculate a number called 
“standard deviation of X,” denoted by the Greek letter 
ox (read “sigma of X”), and found by the formula 
ox=R/d,. Evidently it takes d, units of ox to make 
one unit of R, because R=d.cx. There is nothing mysti- 
fying about this. Just as 1 meter = 3.28 feet, sol R = 
docx, whence gx = R/d,. Both R and eg are statistical 
yardsticks for measuring dispersion, just as the meter 
and the foot are two different yardsticks for measuring 
length. 
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Now it happens (for reasons that need not concern 
us here) that vy is the preferred yardstick for measur- 
ing dispersion when the object is to step off limits within 
which all, or very nearly all, of the individual values 
in a given cause system can be expected to lie. In our 
example we actually inspected only 125 individual 
piston-pin diameters. These 125 values produced 25 
sample averages and 25 sample ranges which exhibited 
only chance variation on the X.R charts in Figure 1. So 
we have a stable process (cause system), and a fair 
question is: “What limits may we predict for the 
uninspected piston-pin diameters?” We made many 
more than 125 of these piston pins, but we checked 
only 125 of them. What limits can we safely assert 
contain all, or very nearly all, of the total number of 
piston-pin diameters produced on this day? 

The ox yardstick is used for stepping off the limits 
within which all, or very nearly all, individual piston- 
pin diameters will be contained as long as the X-bar 
and R charts stay in control at or near the X and R 
values found for Figure 1. Under such conditions the 
laws of chance are operating in such a way that we 
can be morally certain the process will seldom turn out 
an individual pin having a diameter larger than X+3oex 
or smaller than X—3e, 

For our data we have 


X = 0.008: R = 3.60; dy = 2.326. 


Then ox = (3.60)/2.326 = 1.548; so 30x = 4.644. 


Hence x + 30x = 0.008 + 4.644 = 4.65 


X — 3cx = 0.008 — 4.644 = —4.64 

Better than 99% of all piston-pin diameters made 
during the day we made the charts in Figure 1 fell 
between these two limits. What is more important: we 
can expect better than 99% of all piston-pin diameters 
made on any other day to fall between these limits as 
long as the X-bar and R charts continue to stay in 
this state of control! These limits represent a good esti- 
mate of what is called the “natural tolerance” of the 
process. 

Since, in coded units, the upper specification limit is 
USL=S and the lower specification limit is LSL= —5, 
the comparison is: X+3ex against USL and X—3ex 
against LSL, i.e., natural vs. blueprint tolerance. 

We know the finish grind operation on these pins 
is operating in statistical control. 

Is the control also satisfactory—are we making pins 
that meet specifications? Is natural tolerance within 
print tolerance? The answer is obviously “Yes.” 

Would it be useful to continue these charts by ex- 
tending the central and control limit lines to cover future 
production, plotting inspection results against these 
standards, and taking corrective action to get the 
process back on this highway each time a point went 
outside a control limit? You may supply your own 
answer, but companies that are doing this sort of thing 
are getting greater quantity, better quality, and lower 
costs aS a result! At any rate, in Section 2, we shall 
explore this matter of using a control chart to help 
maintain control once we have finished using it to 
help attain control of a process. 
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Just incidentally, you may find it illuminating to 
tally up the 125 individual X values so as to form the 
frequency distribution pattern which these observations 
generated in the course of this one day’s operation. 
You will get the result shown in Table 3. The corre- 
sponding histogram will be convincing evidence that 
the OD dimension is governed by the normal prob- 
ability law in this operation as it ran on the day these 
data were collected. This distribution, together with the 
X-bar and R charts, gives a powerful insight into the 
stability of this process and its underlying variation 
pattern, both with respect to time (for process control 
purposes) and with respect to size (for process cap- 
ability and product conformance to specifications). 
With information like this about a process we can 
make very positive assertions about the uninspected 
items, and we are in a position to catch and correct 
promptly any assignable causes of departure from these 
patterns. 


2. Using an Average and Range Chart for 
Process Control 


Now that we have seen what an X-bar and R chart 
looks like for data from a constant cause system and 
have learned something about making and interpreting 
such a chart, we are ready to consider how these charts 
are used for establishing and maintaining process con- 
trol of a measurable characteristic. 

It is very unlikely that the first time an X-bar and R 
chart is made for a process never before charted it 
will turn out to show the satisfactory control we found 
for the piston-pin finish-grind operation. In fact, it is 
very unlikely that an initial X-bar and R chart on a 
process will even show control. Usually there will be 
evidence of assignable causes present in the process. 
Points are likely to be outside control limits on either 
the X-bar or the R chart, or on both charts. This simply 
means that the variability in the process is not coming 
entirely from a large number of small, independent 
Causes Operating in a chance manner. One or more 
“assignable causes” of excessive variability drifts in 
and out of the operation from time to time to upset 
the normal, natural performance of which the process 
is capable. 
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It is the first responsibility of the quality control 
engineer to use his charts, his knowledge of the process, 
and all the help and cooperation he can get from the 
persons actually running the job to find out what the 
process capability really is. “What is the best natural 
tolerance this process can hold under existing operating 
conditions?” This is the first and most important ques- 
tion to answer. Never mind blueprint specifications— 
the process doesn’t give a hoot about specifications! 
But the process does know what its natural capabilities 
are. Concern yourself first with letting the process tell 
you its story on this matter through the control charts. 
True, what you want is acceptable product, but it is 
the process that makes the product, not the specifica- 
tions. So keep working on the process and watching 
the control charts as changes and improvements in the 
Operation take place. 


THE ExPLorRaTory STAGE. This phase of control chart 
work may be called the “exploratory stage.” During 
this stage the procedure is generally something like the 
following: 


1. Plot 20-30 points on an X-bar and R chart from 
sample inspections based on the process just as it 
has been operating. Even some recent past data 
from the files would do for this step if necessary. 
Complete the chart by calculating and plotting 
central and control limit lines. 

. If, as is generally true, the chart shows lack of 
control, or a process level too high (or too low), 
or a spread that is too wide, or any other unusual 
or adverse conditions, work with the people 
closest to this job to get some corrective action 
taken. Make one or more changes in the opera- 
tion—such things as sharpening a tool, tightening 
a bearing or cross-slide, changing the sequence 
or speed of operation, making a fixture or jig 
change—these, and other corrective actions that 
will be suggested by a knowledge of the process, 
represent changes in the underlying cause system 
that makes the process vary in its performance. 

. Following each process change, make a new set 
of 20-30 plottings and calculate and plot new 
central and control limits for this set of points 
and study the resulting picture for clues as to 
further process adjustments. 

4. Repeat this cycle as often as may be necessary, 
i.e., get the picture, through the charts, of what 
is going on; if it isn’t a flattering picture, make 
adjustments in the process and get a new picture 
reflecting the effect of these adjustments. 
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Managing this very fundamental phase of control 
chart operation quite obviously calls for team work. 
It is absolutely essential that corrective actions of 
various sorts be taken to change one or more of the 
operating conditions if improvement is to occur. The 
control chart will correct nothing—it simply shows in 
a devastatingly impartial way what is happening! If you 
don’t like what you see, don’t blame the control chart 
—it will go right on faithfully reporting the existence 
of these unhappy conditions. You might as well blame 
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your score card for a poor showing on the golf course! 
To improve the score card, you have to improve the 
game, whether the “game” be golf or a manufacturing 
process. This calls for corrective action, and corrective 
action requires teamwork among operator, supervisor, 
foreman, inspector, and quality control. With good 
teamwork applied to the job, using the charts as a 
guide to action, you will eventually succeed in getting 
the process to report through the charts what its best 
capabilities are under operating conditions currently 
available to you. 

NATURAL TOLERANCE —IN OR OUT OF SPECIFICA- 
TIONS? Once you have succeeded in getting a process 
to stay in control on both average and range over 20-30 
plottings, and once the natural tolerance associated with 
this state of control is as good as you can get for the 
money you can afford to spend on the process, then 
you have completed the exploratory stage because you 
will then know what is the best performance you can 
expect of the process. It may take anywhere from a 
week to more than a year to complete this goal because 
you must know what natural tolerance a process can 
hold before you can possibly know in any really prac- 
tical sense how to control the quality and the cost of 
the product the process is making. 

Completion of the exploratory stage must always 
bring a process to one or the other of two states, viz.: 


(1) The natural tolerance of the process fails to 
meet existing specification requirements. 

(2) The natural tolerance of the process meets exist- 
ing specification requirements. 


Of course, in case (1), natural tolerance may just 
barely meet or just barely exceed existing specs. But 
either of these states belongs in (1) because they repre- 
sent a state of “tight” control, and tight control is, 
generally speaking, not what we want satisfactory con- 
trol to mean. 

NATURAL TOLERANCE OUT OF SPECIFICATIONS. In 
case (1), there are several courses, as follows: 


(a) Change the specifications. It may not be pos- 
sible to do so, but at least the request for a 
print change will now be supported by some 
very convincing, unbiased, factual evidence. The 
chances are the request will be given respectful 
consideration if properly presented. 

(b) Make fundamental process changes such as a 
shutdown and complete overhaul or the pur- 
chase of completely new equipment. Obviously 
this is a management decision. But management 
will have the cold logic of facts on which to 
base such decisions. 

(c) Continue the operation at the best performance 
possible and institute (or continue!) a 100% 
sorting operation to pick out the good pieces 
from production. This, again, is a management 
decision. If it is chosen, and if control at the 
established natural tolerance is maintained, it 
will be possible to predict quite accurately 
what proportion of total production will be out- 
side blueprint specifications. 
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(d) If specs cannot be changed, if overhaul or 
replacement is ruled out, if 100% sorting is 
excessively expensive (or impossible), there re- 
mains only one other solution: stop trying to 
make the stuff! After all, if you have to make 
an unacceptable product, the sensible thing to 
do is to refuse to try to make it at all. 


When good, honest, continued engineering, produc- 
tion, and statistical effort has brought a process to the 
point where the control chart evidence clearly says, 
“This is the natural tolerance of the process; this is its 
optimum capabilities under existing circumstances, but 
its best is not good enough to meet existing quality/cost 
requirements,” then one or the other of the four courses 
above must be chosen. Beating the desk and getting 
tough won’t help. You might as well insist that a pair 
of ordinary dice roll out the sum 15 for you! If 15 is 
your point, you'll never make it with the spots avail- 
able on an ordinary pair of dice no matter how loudly 
you yell! But you first have to find out what spots you 
actually have on your dice before you can say whether 
or not you can roll a 15 with them! That is what the 
exploratory stage in control chart operation is con- 
cerned with: finding out what the chpabilities of the 
process are, finding out, if you please, what points you 
can roll with the process you have when held in control 
under optimum existing operating conditions. 

NATURAL TOLERANCES WITHIN SPECIFICATIONS. Sup- 
pose, however, that you find the process in state (2) 
at the end of the exploratory period, i.e., the process 
has shown it can perform in control with a natural 
tolerance that satisfactorily meets specification require- 
ments. Then what? 

If this is the situation, we are ready to move into 
the second stage of control chart operation. In this 
stage we shift our attention and effort away from 
attaining control of the process and focus it on the 
business of maintaining control of the product. This is 
accomplished by setting up and using control charts 
in a somewhat different way than was done during the 
exploratory stage. Instead of first plotting a run of 
inspection results and then calculating central and con- 
trol limit lines to see where we are, or to see if we 
are any better than we were, our procedure now is to 
set up a blank control chart based on suitably chosen 
standard values for central and control limit lines, and 
then plot inspection results against these standards to 
see if the process is staying on the highway it has 
previously alleged it was -capable of following. 


A Case History Example + 


It will help at this point to consider a case history 
typical of just the way these ideas have been used in 
industry. This example will illustrate the procedure dis- 
cussed under the exploratory stage part of this paper 
and will serve nicely as a background for further dis- 
cussion of the second, or “maintaining control under 
standard values” stage. 

The study concerns a screw machine forming opera- 
tion. This is one stage in the manufacture of a cylin- 
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Direction of feed through machine 


Fig. 2. Operation of automatic screw machine making 

roller bearings. Cylindrical bar stock is positioned and 

rotated by machine when fed from the right. Use of 

control charts to improve control of this operation is 
detailed in this article 


drical roller bearing whose horizontal cross-section re- 
sembles an ordinary household rolling pin. Stock in 
the form of a cylindrical rod is fed through the ma- 
chine which automatically stations the rod for a form- 
ing Operation on the rotating stock that cuts a shoulder 
on two adjacent rollers. When the shoulder has been 
cut to the proper depth by the #1 cutter, the #2 
cutter then comes in from the opposite side and sepa- 
rates the rollers. (See Figure 2.) 

Before this process was brought under control chart 
operation, all rollers were sorted for assembly. Rollers 
considerably out of specs in either direction could be 
successfully assembled provided all rollers that went 
into an assembly were the same length. Measurements 
were made by a spring gage, and sorting for selective 
assembly was a regular part of this segment of plant 
operation. About once every’ year all leftover, mis- 
matched rollers were thrown out as scrap, and a fresh 
start was made. 

The critical dimension was the shoulder-to-shoulder 
length on a roller, and specifications called for this 
length to be 2.214 + 0.005-inch. Figure 3 shows the 
X-bar and R charts for three different periods in the 
exploratory stage of this problem. A heading carrying 
complete identification details has been omitted for 
lack of space. The charts show the data coded to the 
nominal of 2.214 inches as zero and with vertical scaies 
in units of 0.001-inch. Sample size was 5, and the 
process was inspected for contro] charting on an aver- 
age of once each half hour. 

Period 1 shows the process operating in statistical 
control with the exception of one point on the average 
chart which is just barely below the LCL. Here, then, 
is a process in which all the variation appears to come 
from a constant cause system. We can predict that if 
no changes are made in present operating procedures, 
roller lengths will average pretty close to 9.5 in the 
coded units used on the charts, or an actual average 
length of 2.2235 inches—over 0.004-inch longer on the 
average than the upper blueprint specification limit for 
an individual roller. 

But this is not all! A process that shows a state of 
control as stable as appears to exist in the Period 1 
panel has a natural tolerance. Since n=5, R=8.3, and 
d,—=2.326, we find gx—=R/d,—(8.3) /(2.326)—=3.568; 


RUBBER WORLD 





| 
| 





QoO.pD ft A A 


" 
































15 UCLy=14.25 
= UCL;=3.69 
’ UCL;=1.44 
UCL;=0.52 — ee eee ae ae 
LCL; =-0.07 aleyre ae —-—-—-—-—— —— 
-->---+-— LCL;=-1.44 
LCL;=-2.20 
UCLp=I7.55 X=1.81; R=3.25 . 
154 X=-084;R=235  *%=0; R=2.50 
of h 
$ UCL,=6.87 
* gl oT ores gan oe. 
10 20 10 20 10 20 10 20 
PERIOD | Tentative Standard Value 
D PERIOD 2 PERIOD 3 Control Charts 








Fig. 3. Series of X, R charts for case history on roller bearings. Period | indicates operation at start 
of study. Period 2 shows results of first alterations to operation. Period 3 shows slight over-compensa- 
tion in machine control, Final chart indicates expected effective limits for continuing control of product 


so 30x5==10.70. With X=9.46, this gives X+-3x—9.46 
+-10.70=20.16; X—3cx—=9.46—10.70—= —1.24. We 
may therefore estimate the natural tolerance of the 
process to run from about —1.24 to about 20.16 as 
against print tolerance from —S to 5. 

We have here good statistical control, but very far 
from satisfactory control. The process level is too high 
(X=9.46 vs. a desired nominal of zero) and the dis- 
persion or variation in individual roller lengths is too 
great (20.16-+-1.24—21.40 vs. total print tolerance of 
10)! The challenge here is not to get control—we have 
that—but to get the control to be more satisfactory. 

Period 2 shows the X-bar and R charts for a run 
of 20 points after adjustments and repairs were made 
on the feeder mechanism. Again, we have good control, 
with definite improvement in level (X) and variability 
as measured by R. We find, with n—5, R=3.25, 
d,=2.326, that ox—=(3.25)/(2.326)—1.40. So 3ex 
==4.20, and 


fee eee eek ee ee 


X — 3ei= 1.81 — 4.20 = — 2.39 vs. LSL = —S. 
Total variability for the process in Period 2 is 6.01 
+-2.39==8.40, which compares very comfortably with 
total print spread of 10. It remains only to get the 
process centered closer to nominal. 
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Period 3 represents another run of 20 points after 
further adjustments were made on the feeder mech- 
anism. Process level has now been Over-corrected, but 
there is a further reduction in average range. Although 
there are two ranges beyond UCLz, we now know 
enough about controlling this process to consider the 
exploratory stage completed and to adopt standard 
values for maintaining control of product on future 
production. 

The final panel in Figure 3 shows a blank control 
chart blocking out a highway for this process Over 
the next 20 inspections to be made. Central and con- 
trol limit lines on this blank chart show one possible 
set of tentative standards. We have, in effect, said, “Our 
previous experience with control chart operation of 
this process leads us to believe we can keep it operat- 
ing in control about a standard process level of X’==0 


with an average range in samples of 5 of R’=2.50.” 
This will give us control limits of UCL;=1.44, LCL; 


= —1.44, and UCL,=5.29. If we can maintain con- 
trol within these standards, natural tolerance will extend 
from —3.20 to 3.20, as against a print tolerance of 
—S5 to 5. 


Standard Value Operation 


There is, of course, a sense of arbitrariness about 
the chart thus set up for the next run of points. But 
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the choice of X’=0 and R’=2.50 is not just picked 
out of the air either; we chose these standards because 
we have the strong support of previous control chart 
evidence plus the weight of all we have learned about 
this job in getting it to attain a satisfactory natural 
tolerance. Whenever we have brought a process to a 
point where we are ready to try operating it on standard 


values, we 


(1) choose standards that are realistic in terms of 
what we have learned about the process and 
in terms of what our control chart records 
show the process can be expected to do, and 

(2) regard any standards chosen as tentative in the 
sense that they will be subject to review and 
revision as future experience develops. 


Under standard value operation, our efforts will be 
directed, not toward making further adjustments in 
the process, but toward maintaining control against the 
standards chosen. We plot the points against these 
standards with the assurance that as long as averages 
and ranges stay on this highway, individual pieces of 
product will meet specification requirements. No inspec- 
tion beyond that needed to keep the charts is any 
longer necessary; sorting and selective assembly of 
rollers is out, and the annual scrap-pile housecleaning 
formerly needed can be completely eliminated. What 
is more, we can even change the pace for keeping the 
charts: instead of a sample every half-hour, we can 
shift to one sample every hour, and perhaps eventually 
one sample every two hours. The charts become a trust- 
worthy guide for action, telling us to leave the process 
alone as long as points fall within the control band 
and to take immediate corrective action to locate and 
remove any assignable causes responsible for pushing a 
point beyond one of these control limits or for starting 
any trends that, left unchecked, might lead to poor 
quality production. Thus, control charts, such as these, 
that reflect the natural capability of a process, give us 
a powerful and sensitive tool for keeping real finger-tip 
control of a process to insure the delivery of a steady 
flow of acceptable product at minimum cost. 


Other Control Chart Problems 

In Section A-1 and A-2 of this article we have had 
time only for the bare essentials. Several other topics 
in the X-bar and R chart field deserve and will need 
your attention as you get better acquainted, through 
use, with these charts. Foremost of these is the question 
of how to put under control chart study a multiple com- 
ponent process. Examples of this are: multiple spindle 
machines, multiple cavity molds, continuous processes 
such as plating and galvanizing, paper-making, etc. 
The thing to avoid here is a sampling procedure that 
takes readings “‘across the process” and then proceeds 
to use these as though they were random samples from 
a Single potential cause system. Grant? (Chapter VII) 
and Burr® (pages 275-280) cover this matter and provide 
further pertinent references on it. 

Another matter you will want to know about is that 
of “modified limits.” When the natural tolerance of a 
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process is very much less than blueprint tolerance, it 
is possible to set up X-bar and R charts that take 
advantage of this extra “elbow room” by relaxing the 
requirement that averages must be held within the 
UCL and LCL limits we have been using in this paper, 
and, instead, permit the process level to vary over a 
wider interval as long as range stays in control. Grant” 
(pages 189-192) and Burr® (pages 271-274) cover this 
matter adequately. 

One other topic you will probably want to investi- 
gate is that of constructing and using an average and 
range chart for a process that has some known element 
in it such as toolwear, that always causes averages to 
follow a trend pattern of some sort across the chart. 
In such a case a horizontal central line and horizontal 
control limits on the average chart are quite useless 
and unrealistic. What we want instead of a central line 
is one that shows the general trend of the averages as 
the tool wears, and we want control limits about this 
trend line in place of horizontal control limits. The 
objectives in such a chart are 


(1) to establish control on averages that takes ac- 
count of tool wear, and 

(2) to find how long the process can be oper- 
ated between resettings so as to get the max- 
imum of useful wear from the tool without 
making out of tolerance product. 


Grant? (pages 121-122) and Burr’ (pages 267-271) 
will give you some ideas about this sort of control 
chart problem. 


Need New Fluid Sealing Materials 

A study, “Fluid Sealing in Extreme Environments,” 
by A. A. LePera, WADC, was presented at the SAE 
national aeronautic meeting, New York, N. Y., March 
31-April 3. The paper discusses the elastomers avail- 
able for seals, and the related design criteria for various 
fluid systems and their respective environments. It is 
shown that properly designed seals fabricated from the 
fluororubbers offer a possible solution to manv of the 
problems also described. 

As system temperatures pass 600° F. and climb to- 
ward 1000° F., it is quite apparent that the available 
fluororubbers will no longer be adequate for sealing 
applications. Attempts to meet these requirements with 
metallic seals, however, have been unsuccessful to date. 
The ultimate solution to sealing problems existing in 
extremely high-temperature systems can probably be 
accomplished only through a major breakthrough in 
polymer technology, or through the development of 
elastomeric-inorganic materials fabricated from a com- 
posite of heat-resistant materials. 

Both of these approaches will require the continued 
cooperation of polymer chemists, physicists, and en- 
gineers engaged in research of new materials. 
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Dithiol Curing Agents for “Viton” A 


F luoroelastomer’ 


By J. F. SMITH 


Elastomer Chemicals Department, E. 1. du Pont de Nemours & Co., Inc., Wilmington, Del. 


“VITON” A is a copolymer of vinylidene fluoride 
and hexafluoropropylene designed for maximum thermal 
and chemical stability consistent with good elastomeric 
properties. Its structure, consisting of alternating methyl- 
ene and difluoromethylene groups interspersed with very 
short, branched perfluorocarbon chains (I), is very 
resistant to chemical attack. This property, while valu- 
able in the cross-linked, molded elastomer, makes the 
problem of cross-linking the gum stock difficult. 


CF3 CF3 
| 

—ICH3CFp), CF CF (CH3CFa),CFoCF- (I) 

NH'(CH3) .NHCO," (rz) 


With the exception of stocks containing peroxide for 
specialty uses and some experimental cures with high 
energy radiation, “Viton” A is normally cured with 
amines and their derivatives. Aliphatic diamines like 
hexamethylene diamine or their blocked derivatives like 
the inner carbamate (II) of hexamethylenediamine 
(“Diak” No. 1)* are widely used. All known curing 
systems are very slow to develop optimum properties 
even at high (200° C.) temperatures. 

The generally recommended procedure is to formulate 
the elastomer with curing agent and fillers on conven- 


tional processing equipment, then to mold the required 
articles in a press using a curing cycle of one hour at 
150° C. The purpose of this press cure is to develop 
sufficient cross-links in the sample to prevent sponging 
through release of trapped air during the early stages of 
the subsequent oven cure. Optimum properties are then 
developed by heating the partially cured samples in an 
air oven at a temperature of 200° C. for a period of 
15 to 24 hours. 

In addition to diamines, it is now known that mono- 
amines will serve as cross-linking agents for “Viton” A.*# 
Mono-amines, however, are slow to cure and require 
high press temperatures (up to 200° C.) in order to ob- 
tain a sufficiently well-developed state of cure to prevent 
sponging during the subsequent oven-curing cycle. There 
is some evidence that mono-amines cross-link “Viton” A 
by developing double bonds in the polymer chains; 
cross-links are formed by mutual reaction at these double 
bonds without further involvement of the amines. It has 
now been shown that dithiols will react very rapidly 
with double bonds developed in “Viton” by treatment 
with amines, especially tert.-amines, to form cross-links 





‘Registered trade mark of E. I. du Pont de Nemours & Co., 
Inc. 

*Contribution No. 86 from Du Pont Elastomer Chemicals 
Laboratory. 

‘E. I. du Pont de Nemours & Co., Inc. 

*R. G. Spain, “Behavior of Some Elastomers in Petroleum- 
Based Fluids at Elevated Temperatures.” Division of Rubber 
Chemistry, ACS, Meeting, Cincinnati, O., May 15, 1958. 
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Cures in current use for "Viton" elastomer 
tend to be somewhat slow to develop optimum 
properties even at temperatures as high as 
200° C. With the discovery that mono-amines 
would serve as cross-linking agents for "Viton," 
a study was instituted to evaluate more fully 
the amine cure system. It was also found that 
dithiols with the amines would produce cross- 
linking and, especially with tert. amines, would 
do so at lower press temperatures and at a faster 
rate. 

This paper presents the results of the study 
to evaluate this new curing system for "Viton" 
A. It was found that a three-part combination 





Dithiol Curing Agents for "Viton" A Fluoroelastomer 


is required: the dithiol cross-linking agent, an 
amine cocuring agent, and an acid acceptor. 
Each of these three agents and their function in 
the curing system are discussed in some detail. 
The dithiols used may be aliphatic or aromatic; 
the tertiary amines must be strong aliphatic 
bases; and magnesium oxide proved to be the 
most satisfactory acid acceptor. 

This curing system provides compounds with 
good scorch resistance, high tensile strength, 
and low compression set, but at some loss of 
resistance to aging at temperatures of 550° F., 
when compared with the conventional hexa- 
methylene diamine carbamate cure. 








TABLE 1. EFFECT OF AMINE COCURING AGENT ON DITHIOL CURE 


B Cc D E F G H 
100 100 100 100 100 100 100 
18 18 18 18 18 18 18 
15 15 15 15 15 15 15 
0.2 0.3 0.5 7 = — = 
— — o—— 7 a — _— 
—_— — o— — 1 — _— 
= = — = 0.2 0.08 

1 1 0.6 2 2 1 1 
>45 40 5 >45 >45 — _ 


2820 2650 2600 1980 2050 2470 2400 
280 250 230 250 320 185 260 


1570 1760 2160 1600 1120 —_— 1650 
18 20 19 18 = 16 21 
65 67 68 71 - 73 69 

910 750 950 ~=brittile'~=obrittle —ibrittle 830 
180 110 110 — — — 210 


1410 1630 1500 1370 1530 1450 1330 
300 230 220 150 170 130 250 


A 

“Viton” A 100 
MT black 18 
MgO 15 
N,N-Dimethyldodecylamine — 
Dicyclohexylamine — 
Cyclohexylamine — 
Trimethylamine hydrochloride = 
Ethylene-bis-thioglycolate — 
“Diak” No. 1 1 
Mooney Scorch (ASTM D 1077-49T) 

Mins. to 10-pt. rise 13 
Original (Press cure, 60’/150° C.; Oven cure, 18 hrs./204° C.) (ASTM D 412-57T) 

Tensile, psi. 2190 

Elongation, % 250 

200% Modulus, psi. 1580 
Compression set (Method B) (D 395-53T) 27 
Hardness, Shore A durometer 68 
Aged 48 hrs./550° F. (Circulating air oven) 

Tensile, psi. 1200 

Elongation, % 190 
Aged 5 days/500° F. 

Tensile, psi. 1650 

Elongation, % 250 





*Pellets sponged during oven cure, 





at much lower press temperatures than are required for 
mono-amines alone. 

Such dithiol cures, moreover, do not require the pre- 
treatment with diallylamine recommended by Griffin and 
Kelbe® in their recent announcement of a room temper- 
ature cure of “Viton” A. The combination of tert.-amine 
with dithiols gave fast press cures at 150° C. with less 
tendency to scorch in the Mooney viscosity test than 
hexamethylenediamine carbamate (II). The dithiol vul- 





“Compounding of Fluoroelastomers for Aeronautical Appli- 
cations,” W. R. Griffin and J. M. Kelbe, WADC. Paper presented 
at the Fifth Air Force, Army, Navy Conference, Dayton, O., 
Oct. 15, 1958. RuBBER Wor Lp, Dec., 1958, p. 408 (abstract only). 
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canizates, after the usual 18-24 hours’ oven cure at 200° 
C., showed higher tensile strength and lower compression 
sets than those using hexamethylenediamine carbamate 
only at the same modulus. This paper is a description of 
the process variables involved in the new curing system. 

Three types of ingredient are necessary to the dithiol 
cure: an amine cocuring agent, a dithiol cross-linking 
agent, and, an acid acceptor. 


Amine Cocuring Agents 


The effect of different amines on the properties ob- 
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tained with dithiols was studied, using as a representative 
dithiol, ethylene-bis-thioglycolate® (III). 


HSCH> COOCH>CH30COCH> SH (III) 


Only strongly basic aliphatic amines gave acceptable 
vulcanizates. Quinoline, triethanolamine, dimethylaniline 
and dimethylbenzylamine either were not effective or led 
to sponging during oven cure. Best results were obtained 
with trialkylamines and their acid salts. Long-chain 
amines like dimethyldodecylamine were selected for ex- 
tensive study because they were less likely to be lost by 
volatilization during oven cure. The use of amines in 
the form of their salts also obviated the danger of loss 
of amine by volatilization and enabled the use of amines 
of lower molecular weight, which were thus more active 
on a weight basis. 

Primary and secondary mono alkyl amines were effec- 
tive as cocuring agents, but were not nearly so efficient 
as tertiary amines, giving vulcanizates of lower modulus 
and high compression set at a higher level of usage, as 
shown by columns E and F of Table 1. 

Table 1 summarizes some of the results obtained, 
showing particularly that the scorch time of a formula- 
tion was very dependent on the level of tertiary amine 
used. . 


Dithiol Cross-Linking Agents 


Many types of dithiol gave good cures in the presence 
of tertiary amine cOcuring agents. 4, y-Polymethylene 
dithiols, aromatic dithiols, activated dithiols like 2,2’- 
dimercaptodiethy] sulfide and dithiol esters like (III) were 
all useful, although the states of cure obtained with 
different dithiols varied somewhat, reflecting differences 
in thiol reactivity. The effect of oven aging on properties 
showed no differences ascribable to difference in type of 
dithiol, indicating that the chemical nature of the cross- 
link was not a factor in heat stability. The dithiol ester 
ethylene-bis-thioglycolate (III) gave stocks which aged 
as well as stocks containing naphthalene dithiols. Table 
2 contains data obtained using some representative 
dithiols. 
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Fig. 1. Effect of MgO on "Viton" A cures 
with dithiol 
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TABLE 2. EFFECT OF DITHIOL STRUCTURE ON “VITON” 
A CURES WITH DITHIOLS 


A B Cc D E 


“Viton” A 100 100 100 100 += 100 
MT black 18 18 18 18 18 
MgO 15 15 15 15 15 
N,N-Dimethyldodecyl- 


amine 
1 ,5-Dimercaptonaph- 
thalene 1 - — - - 
2, 7-Dimercaptonaph- 
thalene _— 1 — - — 
, 2-Dimercaptodiethyl- 
sulfide — - 1 - — 
1 ,6-Dimercaptohexane — — — 1 — 
2, 2-Dimercaptodiethyl 
ether — — — = 1 


nd 


Original (Press cure, 60’/150° C.; Oven cure, 18 hrs./204° C.) 
(ASTM D 412-57T) 


Tensile, psi. 2650 2270 2400 1800 2580 

Elongation, % 300 260 260 240 250 

200% Modulus, psi. 1600 1620 1850 1280 1750 
Compression set (Method 

B) (D 395-53T) 16 16 25 9 17 
Hardness, Shore A duro- 

meter 68 67 67 65 65 
Aged 5 days/500° F. (Circulating air oven) 

Tensile, psi. — 1100 1600 1500 — 

Elongation, % — 220 210 210 — 





Acid Acceptors 

An acid acceptor of the metal oxide type is a necessary 
ingredient of all known “Viton” curing formulations. 
The requirements of the tert.-amine/dithiol curing sys- 
tem were even more specific. No cure was obtained 
with any compound which did not contain magnesium 
oxide’, and the state of cure developed was directly 
related to the amount of magnesium oxide used. Figure 
1 indicates this effect, being a plot of tensile strength 
and modulus against magnesium oxide content in a stock 
using trimethylamine hydrochloride as cocuring agent. 
Compounds containing zinc oxide, Dyphos*, and other 
commonly used acid acceptors were undercured after 
press cure and sponged badly during oven cure. 

Table 3 shows the effect of magnesium oxide content 
on state of cure, and heat aging properties of a stock 
containing dimethyl-dodecylamine. 

Most of the compounds used to obtain the data of 
Tables 2 and 3 were black-loaded. Silica-loaded stocks 
were stiff, but gave high tensile strengths. An example 
is given in Table 3 (compound E). 


Curing Cycle 

Like all other curing systems for “Viton” A, the 
dithiol system requires a two stage cure. The results re- 
ported in this paper were obtained with a press cure of 


*‘Evans Chemetics Co., New York, N. Y. 

*Keasby & Mattison, Ambler, Pa., KLC grade magnesium 
oxide used throughout this study. 

8Tribasic lead phosphite, National Lead Co., New York. 
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TABLE 3. EFFECT OF MAGNESIUM OXIDE ON DITHIOL 
CURE 


A B C D E 


“Viton” A 100 100 100 100 100 
MgO 2:5: ° 5 10 15 15 
MT black 18 18 18 18 
Hi-Sil 202* 15 
N , N-dimethyldodecy]- 

amine 0.5: O25 ~O5S. “OS: 0:55 
Ethylene-bis-thioglycolate 1 1 1 1 1 


Original (Press cure, 60 150° C.; Oven cure, 18 hrs. /204° C.) 
(ASTM D 412-57T) 


Tensile, psi. 1950 2100 2250 2650 2800 

Elongation, % 400 340 240 300 310 

200% Modulus, psi. 540 820 1360 1600 1750 
Compression set (Method 

B) (D 395-53T) 17 16 17 16 
Hardness, Shore A duro- 

meter 63 65 67 68 


Aged 48 hrs. 550° F. (Circulating air oven) 


Tensile, psi. 900 1100 1050 T 7 
Elongation, % 190 160 100 - — 
? C ja-Southern Chemical Corp., Pitts 
“ b but Hi-Si! 233 is a s 3 





60'/150° C., followed by an oven cure of up to 18 
hours. The necessity for this oven curing operation is 
demonstrated by Figure 2 which shows how the proper- 
ties of a dithiol-cured “Viton” compound improved 
during the Oven curing cycle. 


Summary and Conclusions 


The results reported in this paper show that dithiol- 
cured “Viton” A has high tensile strength and low com- 
pression set, good aging at 204° C.; in addition, dithiol 
cures can be formulated to give much better resistance 
to scorch than cures with “Diak” No. 1. Heat aging at 
very high temperatures of the order of 550° F. is some- 
what inferior to that obtained with “Diak” No. 1. Unless 
great care is taken in formulation and too high a degree 
of cure is avoided, stocks embrittle after 48 hours at 
550° F., somewhat more than stocks cured with “Diak” 
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No. 1. At 500° F., air oven aging properties of dithiol 
stocks are similar to those containing “Diak” No. 1. 

The development of dithiol/tertiary amine cures of 
“Viton” A should extend the versatility and usefulness 
of this polymer. Such cures, however, do not now ap- 
pear so attractive for general commercial use as diamine 
or amine derivative cures, because of their poorer resist- 
ance to extremely high temperatures. 


Thermistors for Tire Cord Checks 


A study on the use of semi-conductors for measuring 
the temperature developed in tire cords has been re- 
ported in the Russian journal, Kauchuk i Rezina,' and 
is summarized below. 

The formation of heat in tires, which causes them 
to reach temperatures of 80-120° C., is one of the 
main reasons for premature deterioration of the tires. 
To evaluate the capacity of heat formation of the rub- 
ber and tire cords an apparatus was constructed for 
measuring the temperature in the cord fibers by a 
contactless convection method using thermistors. These 
thermistors have no direct contact with the cord, but 
do react to changes of temperatures in the cord. 

The thermistors were made from a mixture of man- 
ganese oxide and cobaltic hydroxide; their main advan- 
tage is that they have a large temperature coefficient 
of resistance amounting to -3 to -6% for 1° C. change 
in ambient temperature. They can be made with high 
ohmic resistance. The ones used here had a resistance 
of the order of 40,000 ohms. 

In this method, heat formation in the cord was 
measured on a 24-strand test machine, constructed by 
A. S. Skachkov, of NIIShP, for testing the endurance 
of tire cords by repeated tensile deformation. The 
strands are stretched and relaxed to a sinusoidal load 
pattern and at a frequency of 616 cycles per minute. 
The actual loads to which the strands were subjected 
were checked with strain gages. The load pattern had 
equal time of loading and unloading. Tests were also 
made with a load pattern where the time of loading 
(0.037-sec.) was approximately half the time of un- 
loading (0.0603-sec.). 

With symmetrical loading, the strands endured more 
than one million cycles, and their temperature was 
stabilized at 42° C. With the other load regime, the 
strands failed at 7.369 cycles, and attained a maximum 
temperature of 84.5° C. The strands were of Kapron 
(nylon). 

In the former case, the temperature stabilized fairly 
quickly. After 10 minutes’ endurance test with the 
symmetrical load regime the strands had stretched 
3.2 mm., and in the same time with the other regime 
the strands stretched 7.8 mm. 

In this test the surface of the thermistors turned 
toward the cord is very small (1.5 mm?), and the radia- 
tion emission of the cord during its deformation plays 
little part when the temperature of the cord is being 
measured. 
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Merits of White Pigments 
Stressed at Akron Meeting 


The spring meeting of the Akron 
Rubber Group on April 3 developed 
some interesting information as a re- 
sult of the symposium on “Inorganic 
White Reinforcing Agents and Fillers.” 
V. H. Vodra, Rubbermaid, Inc., pro- 
gram coordinator, urged the adoption 
of descriptive group names for calci- 
um carbonates of various particle sizes; 
C. A. Carlton, J. M. Huber Corp., 
emphasized that the particle size and 
the shape of rubber-grade clays are of 
major importance to the compounder; 
Ralph F. Wolf, Columbia-Southern 
Chemical Corp., made the point that 
there is no fundamental or chemical 
reason why silica cannot be made as 
good as carbon black for reinforcing 
rubber compounds; E. E. Whitted, 
Faultless Rubber Co., explained the 
merits of calcium carbonates for drug 
sundries in addition to their low cost; 
and R. S. Havenhill, St. Joseph Lead 
Co., reviewed the composition, prop- 
erties, and uses of talc, mica, barytes, 
titanium dioxide, and zinc oxides, pro- 
viding a rather complete discussion of 
the manufacture, types, and technology 
of use in rubber of the zinc oxides. 

The afternoon technical program 
was followed by the usual suppliers’ 
cocktail party and dinner in the Shera- 
ton Hotel in Akron at which 500 mem- 
bers and guests heard Arthur A. 
Schuck, Chief Scout Executive, Boy 
Scouts of America, speak. 


The Dinner Prograrn 


Retiring Group Chairman, George 
Hackim, General Tire & Rubber Co., 
presided at the dinner meeting. Shel- 
don Nicol, Goodyear Tire & Rubber 
Co., chairman of the Group’s scholar- 
ship and education committee, first in- 
troduced scholarship students at the 
University of Akron and then also 
announced the results of the election 
of officers of the Group for the 1959- 
60 term as follows: chairman, Milton 
Leonard, Columbian Carbon Co.; vice 
chairman, I. J. Sjothum, Firestone Tire 
& Rubber Co.; secretary, John Gif- 
ford, Witco Chemical Co.; and treas- 
urer, C. W. Stalker, General Tire. 
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Dr. Schuck chose as his subject, 
“Ideas and Ideals,” and in an inspir- 
ing address showed how the idea of 
the scouting both in this country and 
abroad has done much to strengthen 
and preserve worthwhile ideals for 
boys and young men down the years. 


Non-Black Pigment Symposium 

James Hostettler, General Tire, of 
the Group’s program committee, open- 
ed the symposium on “Inorganic White 
Reinforcing Agents and Fillers” and 
then turned it over to Mr. Vodra, who 
acted as program coordinator. 


“A Challenge to the Rubber Indus- 
try” was the title of Mr. Vodra’s paper 
which had as its purpose a survey of 
the field of the white reinforcing agents 
and fillers. He explained that although 
it was carbon blacks that made rubber 
tough, long wearing, and good proc- 
essing, public demand for colored 
items is increasing, and that the time 
is approaching when rubber chemists 
will need to know non-black com- 
pounding as well as they know the 
compounding of black rubber goods. 

It was emphasized that carbon black 
manufacturers have done an excellent 
job of familiarizing the rubber com- 
pounder with the proper selection and 
use of blacks, but that such has not 
been the case for many of the non- 
black pigments. 

Numerous electron microscope 
photomicrographs of non-black pig- 
ments were shown in order to provide 
a comparison between them and the 
more familiar carbon blacks. These in- 
cluded silica pigments, clays, a wide 
range of calcium carbonates, zinc 
oxides, titanium dioxides, talcs, ete. 
Mr. Vodra made the point that the dif- 
ferences between the extremes of a 
single family of non-black fillers may 
far exceed the differences between the 
extremes of all the rubber-grade car- 
bon blacks. He presented data to show 
the relation between the physical prop- 
erties of extremes of particles sizes of 
carbon blacks and calcium carbonates 
in natural rubber and SBR. 


Data in the form of graphs were 
also presented to show the effect on 
tensile strength, tear resistance, and 
resistance to flex-cracking of calcium 
carbonates of a range of particle sizes 
in both natural rubber and SBR. In 
addition, extensive data show that cal- 
cium carbonates of similar particle 
sizes and surface areas impart simila: 
tensile, tear, and flex properties re- 
gardless of their method of manufac- 
ture. 

Mr. Vodra recommended that car- 
bonates be classified by names accord- 
ing to their particle sizes since their 
behavior in rubber is more dependent 
upon their size than their method of 
manufacture. Compound development 
workers could then predict finished 
product test results with more accu- 
racy; production men and purchasing 
agents would be better equipped to 
know what products could be sub- 
stituted in times of shortages; and re- 
search work would take on greater 
meaning if members of different par- 
ticle size groups were compared rather 
than using several members of the 
same group, it was said. The follow- 
ing suggestions for group names and 


particle sizes were made by Mr. 
Vodra: 
Ultra-fine under 0.1 micron 
Fine 0.1 to 1.0 micron 


1.0 to 3.0 microns 
Over 3.0 microns 


Medium 
Large 


A similar breakdown might prove 
desirable in other families of non- 
black reinforcing agents and fillers, this 
speaker added. 


“Clays for the Rubber Industry” 
were next discussed by C. A. Carlton. 
The term “clay” covers the entire range 
of hydrated aluminum silicates from 
kaolin containing two moles of silica 
to one mole of alumina to the ben- 
tonitic types containing 5-6 moles of 
silica to one of alumina. The kaolin 
type is the one of most interest to 
the rubber industry. The terms “hard” 
and “soft” clays are used only in the 
rubber industry and refer to the effect 
on the properties imparted to a rub- 
ber compound rather than to the prop- 
erties of the clay itself. 

In the United States, Georgia and 
South Carolina account for the bulk 
of this country’s production of the soft 
rubber grades, while the entire world’s 
supply of the unique hard rubber grade 
is produced within a radius of a few 
miles of Langley (Aiken County), 
South Carolina, Mr. Carlton said. 

The production of clay for indus- 
trial use involves mining and process- 
ing. Processing is accomplished by 
either dry process of air flotation, or 
wet process or classification in water 
suspension. The bulk of rubber grades 
is produced by the dry process. De- 
tails of the two processes were ex- 
plained and illustrated. 


Although kaolin represents only 
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about 5% of the total clay of all types 
consumed in this country, it is used 
in larger tonnages by North American 
industry than any other pigment. The 
paper industry consumes about 50% of 
the total kaolin, rubber 12%, refrac- 
tories 10%, and pottery 10%. 

Clay is used in rubber because of 
its reinforcing and stiffening properties 
and because of its low cost in com- 
parison with other rubber pigments. 
The chemical composition of rubber- 
grade kaolin-type clays is of little im- 
port since except for slight variations 
in the most significant impurities of 
iron and titanium oxides the entire 
range from soft to hard clays is prac- 
tically identical in composition. Mr. 
Carlton emphasized that all clays 
should be checked for the presence of 
copper and manganese, however, since 
many of the clays from outside the 
Georgia-South Carolina area contain 
these metals in amounts sufficient to 
be deleterious to rubber. 

The properties of most significance 
to the rubber compounder are sieve 
residue, particle size, particle shape, 
color, and moisture. Low sieve residue 
is of extreme importance because it 
usually consists of free silica in the 
form of quartz that is very abrasive 
to mixing equipment and trimming 
knives, and mica which causes die 
build-up in some extrusions. 

The properties imparted to rubber 
compounds by kaolin clays are de- 
pendent on the hexagonal plate shape 
whose thickness is much less than its 
length or breadth and percentage of 
particles in the finer-than-two-microns 
and coarser-than-five-microns range. 
The table below shows the particle size 
distribution range of rubber-grade clays 
from the softest of the soft to the 
hardest of the hard. 


PARTICLE SIZE DISTRIBUTION 


Soft Hard 


Finer than two 
microns, % 
Coarser than five 
microns, % 


50-55 87-92 


25-30 3-5 


Mr. Carlton provided data to show 
that the quantitative differences in the 
properties imparted to rubber by dif- 
ferent types of rubber-grade clays is 
dependent on the rubber hydrocarbon 
in which the comparison is made, and 
on the level of clay loading used. Ten- 
sile strength decreases with increase in 
clay loading in natural, neoprene, and 
styrene-butadiene rubbers except with 
hard clay in SBR 1502 where maxi- 
mum tensile is obtained at 40-volume 
loading. Modulus in SBR_ increases 
very little until an 80-volume loading 
is reached. In natural rubber, the in- 
crease of tear resistance with clay 
loading is moderate; while in SBR 
1502 at a loading of 80 volumes of 
hard clay the tear resistance is far 
superior to that of natural rubber. In 
neoprene, resistance to tear with clay 
loading is far superior to that of either 
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SBR or natural rubber at all loadings. 

In conclusion, Mr. Carlton pointed 
out that the coarser soft clays can be 
fractionated to yield a clay having a 
particle size equal to that of a hard 
clay as measured by the conventional 
sedimentation method, but that the 
properties imparted to rubber are quite 
different, praticularly as regards stiff- 
ness of both the unvulcanized and the 
vulcanized compound. These facts 
underscore again the importance of 
particle shape on the properties im- 
parted to rubber compounds.” 


“Silicas and Silicates” were described 
by Mr. Wolf. He explained that rein- 
forcing silicas are produced by either 
the wet process in which silica is 
precipitated from a solution of water 
soluble silicate as is Hi-Sil 233 (Co- 
lumbia-Southern), or by a thermal dry 
process. Examples of the latter are 
Aerosil, developed originally by Degus- 
sa in Germany, but now made in this 
country as Dow-Corning’s Fine Silica 
and Cabot’s Cab-O-Sil. 

Flow sheets of the wet process for 
Hi-Sil 233 and the dry process for 
Aerosil, D-C Fine Silica, and Cab-O- 
Sil were given, and these processes de- 
scribed in some detail. It was explained 
further that the thermal silicas have a 
particle size of 0.015- to 0.020-micron, 
which is finer than the 0.022 to 0.024 
range for precipitated silicas. An im- 
portant difference between the thermal 
and precipitated silicas is the cost of 
production, and as a result, the former 
sells for 67¢ a pound and the latter 
for 8144¢ a pound. 

There is no fundamental physical or 
chemical reason why silica cannot be 
made as good as carbon black for re- 
inforcing rubber compounds, it was 
said. From the physical standpoint, re- 
inforcing silica already has a particle 
size somewhat finer than that of HAF 
black, and, chemically, the silicas have 


extremely active surfaces. Also, rein- 
forcement depends not only upon the 
pigment, but on the elastomer. Hi-Sil 
233 imparts better properties to polar 
rubbers (e.g., chloroprene, chlorobutyl, 
nitrile or carboxylic rubber) than it 
does to non-polar rubbers (SBR). It 
may be possible to design synthetic 
elastomers specifically for use with 
silica and that such a rubber and silica 
will complement each other just as 
SBR and furnace blacks happen to 
complement each other more or less 
by chance, it was said. Tests have been 
reported in which Hi-Sil 233 gave bet- 
ter road wear than HAF black in tires 
made from an experimental butadiene- 
methyl vinyl pyridine copolymer. 

Some of the differences and simi- 
larities between HAF black and Hi- 
Sil 233 were given with special refer- 
ence to particle size, surface area, pH, 
ash and oil absorption. Physical prop- 
erties of natural rubber compounds 
containing 20-, 30-, and 40-volume 
loadings of Hi-Sil 233 and HAF black 
were presented next. 

It was emphasized that the relative- 
ly low modulus and high elongation 
imparted by the silica are probably the 
reasons for the excellent flex resistance 
of silica stocks that also have high 
tensile strength, tear and abrasion re- 
sistance. These features have  ac- 
counted for the increasing use of Hi- 
Sil both alone and in mixtures with 
blacks in industrial goods such as belt- 
ing and hose where flexing is impor- 
tant. 

Pelletization of silica has proved dif- 
ficult because of the low solids content 
of the water slurries and the increased 
drying costs as compared with those 
for carbon blacks. Excessive stiffening 
of rubber by silicas is best reduced 
by the use of plasticizers of vegetable 
origin, and it is advisable to use ad- 
ditives such as glycols or amines if 
fast, tight cures are desired, particu- 
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Panelists and Akron Group program committee member at white pigment 

symposium: left to right, standing: J. Hostettler, program committee 

member; C. A. Carlton; V. H. Vodra, program coordinator; seated, left 
to right: R. S. Havenhill, E. E. Whitted, R. F. Wolf 
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Because COLUMBIAN 
goes all the way 


RESEARCH o.cccccc.if 


A great number of “firsts” have come out of Columbian’s 
laboratories in the endless search to make carbon blacks that 
meet the most exacting specifications. Columbian was first 
to create beaded blacks to reduce dustiness .. . first to utilize 
the electron microscope and measure the size of carbon black 
particles . . . first to discover the part pH plays in curing 
characteristics .. . first with many major contributions to 


the industry. 


PRODUCTION .............. ar YE 


Because Columbian has pioneered so many new methods of oa 
precise production control . . . Columbian’s developments in ; 
the field of research have become practical production reali- 
ties that provide a wide range of blacks to match any require- 
ment where rubber with special characteristics is desired. 
In addition, Columbian’s production techniques mean un- 
equaled uniformity, bag after bag, carload after carload. 


For years considered outstanding, Columbian’s Technical 
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TECHNICAL SERVICE a im 


Service is today backed by the most modern laboratories and 
equipment ... has unequaled experience in the field. Always 
available to study any phase of your production . . . to contrib- 
ute workable, practical ideas for greater economy and effi- 
ciency . . . Columbian Technical Service is a vital reason for 


specifying Columbian carbon blacks! 


Columbian has a carbon black 
for every need... 


STATEX® 160 sar Super Abrasion Furnace 

STATEX 125 IsAF intermediate Super Abrasion Furnace 
STATEX R HAF High Abrasion Furnace 

STANDARD MICRONEX® mpc Medium Processing Channel 
MICRONEX W6 Epc Easy Processing Channel 

STATEX B FF Fine Furnace 






STATEX M Fer Fast Extruding Furnace 
STATEX 93 HMF High Modulus Furnace 
STATEX G Grr General Purpose Furnace 
FURNEX® srr Semi-Reinforcing Furnace 
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COLUMBIAN CARBON COMPANY 
380 MADISON AVENUE, NEW YORK 17, N. Y. 


Branch offices and agents in principal cities 
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larly with SBR. Although tests have 
shown Hi-Sil to be harmless, this fact 
does not mean that other hydrated, 
amorphous silicas should be used with- 
out a full report on toxicity. 

The reasons for the use of reinforc- 
ing silicas in the production of rubber 
goods were summarized as follows: 

1. They are used alone to produce 
non-black goods which must have the 
highest possible physical properties 
and in combination with precipitated 


calcium carbonates where somewhat 
lower quality is acceptable. 
2. They are used to give some 


strength to cheap, non-black SBR com- 
pounds highly loaded with clay or 
ground whiting. 

3. They are used to produce trans- 
parent and translucent compounds, No 
other commercially available pigments 
are suitable for this purpose. 

4. They are used to prevent oil 
blooming from the newer oil-extended 
polymers which contain non-discolor- 
ing paraffinic oils. which oils will bleed 
out of the elastomer to a greater de- 
gree than naphthenic oils unless the 
elastomer is tightly cured in the pres- 
ence of an oil-absorbing pigment such 
as Hi-Sil 233. 

5. They have found wide use in both 
neoprene and nitrile rubber compounds 
used in the manufacture of molded 
oil-well specialties. 

This paper was concluded by a re- 
view of the present status of colored 
tires. Columbia-Southern does not feel 
that the colored tire will be the big- 
gest outlet for reinforcing silica during 
the next ten years, but the company 
does believe that the silica will be 
used as an economical partial replace- 
ment for carbon blacks in tire treads. 
Although the road wear of all silica 
treads is not so good as that of all 
black treads. it appears that the abra- 
sion resistance of the mixtures is not 
a straight-line function of the amount 
of each reinforcing pigment present, 
but lies closer to that of an all-black 
compound than would be expected. 


May, 1959 


“Whiting” was discussed by E. E. 
Whitted, who reminded his listeners 
that the calcium carbonate field covers 
a family of materials that has a wider 
range of properties than almost any 
other group used in rubber compound- 
ing. Dry ground limestone, selling for 
as little as $8 a ton and having a 
particle size of 30-40 microns, is at one 


end of the scale, and ultra-fine pre- 


cipitated calcium carbonates, selling for 


about $160 a ton and having a particle 
size thousands of times smaller, are at 
the other end. 

Air floating was the first means used 
to develop a finer, more uniform 
ground limestone, and this was fol- 
lowed by water grinding. It was the 
precipitated calcium carbonates that 
provided the biggest improvement in 
properties, however. and the carbona- 
tion, lime-soda, and ammonium chlo- 
ride-sodium carbonate processes for 
the manufacture of the ultra-fine pre- 
cipitated calcium carbonates were de- 
scribed in some detail. 

Data on physical properties produced 
in natural rubber by 30-volume load- 
ings of dry ground whiting, ultra-fine 
precipitated calcium carbonate, a sur- 
face-treated precipitated calcium car- 
bonate, and a hard clay were presented 
and explained. Similar data were given 
for these materials in SBR 1502, and 
the advantages of the finer particle size 
materials became more evident. 

Early GR-S water bottle compounds 
made with the hot rubber of this type 
were compared with those made with 
the present SBR 1502 in which the 
improved physical properties obtained 
with the cold rubber and the use of 
surface-coated fine particle size calcium 
carbonates were emphasized. 

The use of fine particle size calcium 
carbonates both alone and mixed with 
some ground whiting for cost reduction 
was described in other drug sundry 
compounds made from natural rubber 
and SBR. Calcium carbonates have not 
been as useful in neoprene, nitrile, or 
butyl rubber compounds except where 
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the ultimate in physical properties is 
not required. 

Calcium carbonates may find a place 
in most any compound, even black 
ones, Mr. Whitted said. Some of the 
products that are made better or 
cheaper, or both, by the use of these 
fillers include soles and heels, matting, 
housewares, floor tiling and cove, ex- 
trusions, wire insulation, bathing ac- 
cessories, latex and polyurethane foams, 
belting, hose, and countless other me- 
chanical rubber goods. 


“Miscellaneous Reinforcing Agents 
and Fillers,’ by Robert S. Havenhill, 
was the final paper of the symposium. 
Figure 2 was first shown to provide 
figures on the relative consumption in 
thousands of tons per year (1956) by 
the rubber industry of these materials 


which included diatomaceous earth, 
mica, barytes, talc, titanium oxide, 
and zine oxide. 

Dicalite (Great Lakes Carbon Co.) 


and Celite (Johns-Manville Corp.) are 
the commercial names for diatoma- 
earth which consists of 85 to 
silica and has cells of high 
porosity. Because of its peculiar par- 
ticle shape and porosity it imparts high 
modulus to both cured and uncured 
stocks, and its use to increase the 
tensile strength of silicone rubbers has 
also been reported. 

Mica. a hydrated potassium alumi- 
num silicate. has a plate-like structure 
which makes it a good dusting agent 
for uncured stock and is also used in 
water dispersions as an inside tubeless 
tire paint to prevent air leakage. Mica 
can be obtained in both dry and water 
ground varieties, and the finer water 
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ground material has also been re- 
ported to be a good filler for SBR, 
Mr. Havenhill declared. 


Tale or soapstone is a ground and 
processed natural hydrous magnesium 
silicate. Another variety is pyrophyl- 
lite, which is a hydrated aluminum 
silicate. These materials have a platey 
and tabular particle shape which makes 
them good dusting agents for uncured 
stocks: the finer particle size grades 
are used as extenders and inert fillers. 

Barytes is a dry ground and proc- 
essed natural mineral known as Barite 
and consisting of barium sulfate. Its 
particle size is about 15 microns: it is 
very inert and has no effect on cure or 
aging, but because of its large particle 
size does decrease the tensile strength 
of the rubber compound. It is used in 
acid-resistant stocks and in those where 
a high specific gravity is required. 

Blanc fixe is a precipitated barium 
sulfate of much finer particle size of 
about 0.5-micron. The tensile strength 
and tear resistance of compounds in 
which it is used is better than those 
obtained with barytes. 

Titanium dioxide is obtained from 
the minerals Ilmenite and Rutile by 
either the sulfate or chloride process. 
It is made in two types; the rutile has 
a higher specific gravity and refractive 
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index and consequently greater hiding 
power than the anatase variety. The 
anatase variety is, however, a whiter 
color, is somewhat cheaper, and is in 
more general use in white wall tires 
and other light-colored stocks and for 
pastel shades. Titanium dioxide has 
the greatest covering power and tinc- 
torial strength for producing white 
rubber goods because of its high re- 
fractive index. 

Zinc oxide is made by volatilization 
of zinc and subsequent oxidation or 
burning of the zinc vapor in air to form 
zinc oxide by two main processes, the 
French or indirect process, and the 
American or direct process. 

French-process zinc oxides are made 
by a combustion of metallic zinc which 
has previously been recovered from 
ore in a separate furnace. The Kadox 
process of New Jersey Zinc Co. is a 
modification of the French process 
whereby air for oxidation is supplied 
through jets. and the high air velocities 
produce extremely low temperature 
oxidation of the zinc vapor, thus pro- 
ducing an extremely fine particle size 
zinc Oxide. 

In the American process the fur- 
nace is charged with ore and coal: 
the latter produces the heat for smelt- 
ing and also serves as the reducing 
agent to smelt the zinc ore to zinc 
vapor. which is subsequently burned 
in air to zinc oxide. The electrothermic 
process is a modification of the Ameri- 
can process. but uses coke for reduc- 
tion instead of coal. thus eliminating 
volatile sulfur compounds from. the 
zinc oxide. and electric power in place 
of coal for producing and regulating 


the smelting temperature. Any size 
particle from very fine (under 0.2- 
micron) to over 0.45-micron can be 


produced by controlling the oxidation 
temperature at the manifolds by ad- 
justment of the dampers. A diagram 
of the St. Joe Electrothermic furnace 
was shown, and the process explained 
in some detail. 

Normal French-process zinc oxide 
has an average numerical diameter as 
measured with the light microscope of 
0.28- to 0.35-micron: it is not quite so 
crvstalline as American-process zinc 
oxide. and any lead or cadmium in 
the metal will be found as PbO or 
CdO. In the French-process zinc oxide, 
0.06% PbO is as active as 0.15% basic 
lead sulfate in the American-process 
type. and the PbO not only darkens 
the color of the cured rubber, but also 
activates accelerators such as mercap- 
tobenzothiazole. Commercial grades of 
normal French-process zinc oxides 
were given as: XX +78 (New Jersey 
Zinc Co.). Z7Z #66 (American Zinc 
Sales Co.), #109 (Eagle-Picher Co.). 
and Green #42, #43, and Red #30 
(St. Joseph Lead Co. electrothermic 
process grades having similar character- 
istics). 

Some of the finest particle size 
grades are those made by the Kadox 
modification of the French process. 
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Activation effects are very pronounced. 
Kadox #15 and #72 (N. J. Zinc 
Co.) and Black #20 (St. Joseph Lead 
Co. electrothermic process grade hav- 
ing similar characteristics) are repre- 
sentative of these types. 

American-process zinc oxide has 
particle size ranging from 0.28- to 
0.35-micron, is highly crystalline, and 
slow curing because of 0.2 to 0.3% 
total sulfur normally present as basic 
zinc sulfates. Lead and cadmium, if 
present in the ore, will be present as sul- 
fates, and although the lead sulfate will 
not be so active as the PbO in the 
French-process zinc oxide, the cadmium 
will still be active in retarding low-tem- 
perature cures of stocks containing 
thiuram accelerators. Some commer- 
cial grades of American-process zinc 
oxide are as follows: XX #4, XX 
2203 (N. J. Zine Co.), ZZZ 444. ZZZ 
(American Zinc Sales Co.), 
#320, #330 (Eagle Picher Co.), and 
Green #42 A 3, Red #31 (St. Joe). 

Practically all of the primary pro- 
ducers are making surface-treated zinc 
oxides for faster incorporation and 
better dispersion in rubber. The greater 
dustiness of coated zinc oxide can be 
reduced by pelletizing. 

Slightly more than 50% of the zinc 
oxide used in the rubber industry is 
for activation of the organic accelera- 
tor, and Mr. Havenhill presented some 
information on the chemical reactions 
involved. He then provided data in 
the form of graphs on the effects of 
the various grades and types of zinc 
oxide on tensile strength and modulus 
in 20-volume loadings, first for DOTG 
accelerated and then for MBT accel- 
erated stocks. The effect of variations 
in acidity or sulfur content on tensile 
rate of cure curves was also presented. 

Miscellaneous uses of zinc oxide in 
white wall tires. in motor mounts, and 
in electrical insulation were mentioned 
as was the use of zinc oxide in latex 
compounding. 

Mr. Havenhill concluded his talk 
with some data on the effect on tensile 
and modulus of the several fillers de- 
scribed earlier and zinc oxide and with 
mention and demonstration of the 
electrostatic theory of reinforcement 
developed by him. 
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Inorganic Polymers at 
Northeastern Symposium 


The winter's worst storm in the 
Boston area proved to be tough com- 
petition for the joint meeting of the 
Northeastern Section, ACS, and _ its 
Elastomer & Plastics Group, held 
March 12 at Massachusetts Institute 
of Technology, Cambridge. Mass. 
About 50 members managed to attend 
the afternoon symposium on “Inorganic 
Polymers,” the social hour and dinner 


in honor of the speakers. and the eve- 
ning speakers on “Polyethers.” 

The inorganic polymer symposium 
was moderated by Dr. Eugene G. 
Rochow, Harvard University. The first 
speaker was Iral Brown Johns, Jr., 
Monsanto Chemical Co., who discussed 
“Semi-Inorganic Polymers Containing 
P-N, B-N, B-O, and B-O-P Linkages.” 
The other speaker was Juan C. Monter- 
moso, Quartermaster Research & En- 
gineering Command. who covered 
“New Organotin Polymers for Military 
Applications.” 

The speakers described the prepara- 
tion and the properties of their new 
materials and indicated some of the 
industrial and military these in- 
organic polymers are expected to fill. 

The evening talk on ~“Polyethers,” 
by Dr. Charles C. Price. University of 
Pennsylvania, covered a history of the 
early work on these polymers as well 
as a summary of present knowledge on 
polyethers, which have been called the 
first successful polymers. 
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Montreal Reclaim Panel 


A night for fun and a night for 
work were held recently by the Quebec 
Rubber & Plastics Group in Montreal, 
P.Q., Canada. The night for fun was a 
very successful Ladies’ Night on Feb- 
ruary 27. Victoria Hall in Westmount, 
P.Q.. was decorated for the affair in 
the yellow and blue colors of the 
Group. About 150 couples attended 
and were treated to entertainment and 
the drawing of door prizes. 

The Group got back to work in 
March when it held a panel meeting 
on the 19th on the subject. “Reclaimed 
Rubber.” This meeting was held in the 
Queens Hotel, Montreal, with the co- 


operation of the American Rubber 
Reclaimers Association. 
The panel of six speakers was 


moderated by O. R. Huggenberger, 
Dominion Rubber Co.. Ltd. J. M. Ball, 
Midwest Rubber Reclaiming Co., spoke 
on “What Is Reclaimed Rubber and 
How Is It Made?”; Paul J. Mester, 
Naugatuck Chemical Division, United 
States Rubber Co., discussed the types 
of reclaimed rubber available: W. R. 
Macy, B. F. Goodrich Co., described 
the use of reclaim in tires and other 
transportation items: John E. Broth- 
ers, Ohio Rubber Co.. spoke on the 
merits of reclaim in molded goods and 
other non-transportation items; John E. 
Misner, Xylos Rubber Co. Division, 
Firestone Tire & Rubber Co., ex- 
plained what premixes are and how 
they can best be used: and Croft 
Huddleston, U. S. Rubber Reclaiming 
Co., Inc.. listed many of the major 
reasons for using reclaimed rubber. 
The presentations were well received 
and set off a lively discussion period 
following the formal panel talks. 
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Chicago Rubber Group Panel Gives 
Latest Carbon Black Information 


A symposium designed to offer “The 
Latest Information on Carbon Blacks” 
was the feature of the Chicago Rubber 
Group meeting on March 13 at the 
Furniture Club, Chicago, Ill. The 
technical meeting was preceded by the 
annual O’Conner Oyster Bar supplied 
to the members through the courtesy 
of Laminar Corp., Greenwich, Conn. 

It was announced that the Group’s 
golf outing will be held at the St. 
Andrews Country Club on July 24. 

The panel discussion was opened 
by the moderator, Milton H. Leonard, 
Columbian Carbon Co., Akron, O., 
who introduced the panelists and gave 
the Group some general introductory 
remarks about the carbon black in- 
dustry. The first member of the panel, 
Merton L. Studebaker, Phillips Chemi- 
cal Co., Akron, went into the “Chemi- 
cal Aspects of Reinforcement” for the 
Group. Walter R. Smith, Godfrey L. 
Cabot, Inc., Boston, Mass., then dis- 
cussed the “Physical Aspects of Rein- 
forcement’; and Carl W. Snow, United 
Carbon Co., Charleston, W. Va., con- 
cluded the program with some advice 
on “Practical Applications of Carbon 
Blacks.” 

In his opening remarks Mr. Leonard 
noted that the reinforcement of elas- 
tomers is a much-debated phenomenon. 
He explained that the panel would 
follow through the several ideas on 
the subject, and that its members 
would attempt to give an overall pic- 
ture for general understanding in their 
joint effort. As background informa- 
tion, a few statistics were quoted. 
Carbon black was introduced in rubber 
in 1912 as a colorant, with annual 
production about 25 million pounds 
while production in 1958 amounted to 
1.577 billion pounds, 78.5% of which 
was furnace types and 21.5% channel 
types. The rubber industry consumes 
about 95% of the total carbon black 
produced. It was pointed out that this 
carbon black is not elemental carbon, 
but an extremely active colloid con- 
taining oxygen, hydrogen, sulfur, etc. 
Although black, it is, according to Mr. 
Leonard, one of the cleanest, purest 
materials in the industry. 


Reinforcement—Chemical Aspects 


In discussing the chemical reinforce- 
ment, Mr. Studebaker said that there 
are two types of chemical properties 
that must be discussed—chemical reac- 
tivity and catalytic activity. 

The speaker indicated that carbon 
black reacts with a host of materials, 
apparently including rubber itself. Some 
of the materials with which the rubber 
chemist is concerned are the ones 
which are present in a rubber com- 
pound during vulcanization. These in- 
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clude sulfur, accelerators and many of 
their decomposition products, amine 
activators, hydrogen sulfide, zinc salts, 
and others. In general, the high oxy- 
gen blacks, like the channel blacks, 
react more extensively with these ma- 
terials than the furnace blacks. The 
chief effect of these reactions with 
vulcanizing ingredients is to remove a 
portion of them from the stock so 
that they cannot promote vulcaniza- 
tion. That furnace blacks are more 
scorchy, cure faster, and produce higher 
modulus than channel blacks is proba- 
bly a result of this greater reactivity 
of the channel blacks toward these 
other materials. Only part of the dif- 
ferences in these rubber properties is 
due to the removal of curing agents— 
another important difference lies in 
their catalytic activity. 

During vulcanization with sulfur, 
rubber molecules are believed to be 
linked by C—S—C, C—S—S—C, and 
or C—S—S,—S—C. Consideration of 
possible reactions leading to the for- 
mation of such bonds suggests the fol- 
lowing classifications: oxidation reac- 
tions of dehydrogenation and mer- 
captan coupling, and addition reactions 
of mercaptan to double bond and 
hydrogen sulfide to double bond (fol- 
lowed by further addition or oxidative 
coupling), 

Work to date indicates that the most 
important catalytic action of carbon 
black during vulcanization is in catalyz- 
ing the dehydrogenation of rubber by 
sulfur. According to Studebaker, this 
can be considered the initial step in 
vulcanization and probably is a major 
determinant of both the nature and 
the number of cross-links formed during 
cure. 


Reinforcement—Physical Aspects 


Walter Smith, in discussing the 
physical reinforcement, said that the 
improvement in service properties of 
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rubber goods provides striking demon- 
stration of reinforcement. These prop- 
erties, however, must be a combination 
of more fundamental properties. Re- 
search on reiiforcemeit has been 
con.vined with defining these funda- 
mental properties. 

A basic and, no doubt, critical 
aspect of reinforcement must be asso- 
ciated with the nature of the rubber- 
filler bond. The physical forces present 
at the surface of reinforcing fillers 
appear to be of adequate magnitude to 
provide sufficient restriction of the 
rubber matrix without invoking chemi- 
cal linkages. The chemical composition 
of filler surfaces is primarily concerned 
in altering the rate or nature of 
vulcanization. 

Smith stated, however, the nature 
and the magnitude of filler-rubber in- 
teraction do not alone provide a com- 
plete physical picture of reinforcement. 
Ihe strength of rubber lies in its ability 
to absorb and dissipate energy without 
undergoing a concomitant abrasion, 
as is experienced in metals, for ex- 
ample. Carbon black may _ enhance 
this ability to dissipate energy and 
thus reinforce rubber by providing 
regions in the matrix which can divert 
a stress concentration. In _ addition, 
energy will be further lost through 
rupture of the filler-rubber interface. 


Practical Applications 


In his preliminary remarks on the 
practical applications of carbon blacks, 
Mr. Snow said that he preferred the 
word useful over practical and would 
try to leave some useful information 
with his audience. He stated that most 
carbon black evaluation is concerned 
with the differences in blacks. Particle 
size and the features defined by the 
terms surface activity, character, struc- 
ture, and a few others all indicate 
differences. It was suggested that we 
are so full of these differences that 
we have not, or will not, recognize 
some of the “samenesses” among car- 
bon blacks when put into rubber. 

The ease and the traditional com- 
paring of carbon blacks in rubber at 
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Chicago Group members at the annual O'Conner-Laminar Corp.-spon- 
sored Oyster Bar 


equal loadings were suggested as the 
reason for the awareness of differences. 
Comparison at equal loadings is certain 
to demonstrate differences in every 
performance department, if there are 
differences in particle size. 

To demonstrate some of these “same- 
nesses.” the speaker took the furnace 
blacks and oil-extended SBR 1707 and 
compared vulcanizates at the 60 Shore 
A durometer level. Using some rules 
shown. the compounds were designed 
with 250 parts of MT, 160 parts of 
SRF, 116 parts of GPF, 94 of FEF, 
86 of HAF. and 82 of ISAF to arrive 
at the level of 60 Shore hardness for 
all. It was found that there were no 
essential differences in processing of 
any of these compounds. as indicated 
by Mooney viscosity, nor in compres- 
sion set. nor in heat build-up, although 
modulus was variable, tensile strength 
increased. and scorch time decreased 
with decreasing particle size, and ex- 
trusion characteristics were dependent 
on type of black. 


It was then demonstrated how, by 
the addition of equivalent ratios of 
black and oil, these base compounds 
could be diluted to lower and lower 
tensile levels and hence lower cost, 
but all at the same hardness. MT was 
chosen since the amount of oil re- 
quired was not so great as with some 
other grades of black. It was shown, 
however, that the information for MT 
would also apply to the other furnace 
blacks. One point shown in this dilution 
study was that a higher-quality base 
compound can be diluted to a cost 
equal to that of the Jower-quality bases 
and still have a higher tensile. This 
was used to suggest that perhaps all 
base compounds are too heavily loaded 
for their greatest tensile-cost return. 

Snow suggested that with reference 
to compound development, com- 
pounders examine the possibility of 
having one or two, certainly not over 
three. high-quality SBR-black bases 
which could be properly adjusted 
downward at will. 


ASTM D-I3 Meets on Textiles, Tire Cords 


Committee D-13 on Textile Mate- 
rials of the American Society for Test- 
ing Materials held its spring conclave 
on March 17-20 at the Sheraton- 
McAlIpin Hotel, New York, N. Y. Of 
special interest were the activities of 
subcommittee A-9 whose task force’s 
purpose is to revise and expand tire 
cord testing procedures. Past meetings 
have been held between members of 
D-13 (textiles) and D-11 (rubbers) of 
ASTM to determine the jurisdiction of 
each committee in such testing. Agree- 
ment was reached that D-13 would 
evolve the required new tests on dipped 
or rubberized cords, such as dip pickup, 
flex fatigue, hot shrinkage. air wicking, 
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and growth. D-11 would be responsible 
for developing standard methods for 
adhesion of the cords to rubber. 


Tire Cords 


A report of the task group of sub- 
committee A-9 on new tests was given 
at this spring meeting by the group's 
chairman, F. J. Kovac, of The Good- 
year Tire & Rubber Co., Akron, O. 
This included the final draft of the 
rewrite of D 885-56T (Proposed Meth- 
ods of Testing and Tolerances for Tire 
Cords from Man-Made Fibers) test 
procedures and covered greige cord 
tests on smaller and larger cords than 
have heretofore been considered of in- 


terest, as well as the tests previously 
listed for dipped and rubberized cords: 
modulus, growth, heat shrinkage, heat 
shrinkage force, wet contraction, wet 
contractile force, dip pickup, and flex 
fatigue. With the exception of the dip- 
pickup test, which is considered un- 
finished, it was voted to submit all the 
proposed procedures to letter-ballot of 
the entire subcommittee A-9 member- 
ship. to enable formal recommendation 
to D-13. This report, and acceptance 
of the procedures for letter ballot, are 
the result of almost two years’ work 
by a good representation of the fiber, 
cord, and rubber industries. 


Chafer Fabrics 


A report of the task group on chafer 
fabrics was given by Group Chairman 
M. C. Bullock, of the B. F. Goodrich 
Co.. Akron, O. This included the final 
draft of a complete revision of the 
present D 122 procedure which now 
covers only cotton fabrics. The re- 
write covers tests of chafer fabrics 
from all the fibers and includes such 
new, yet already widely used tests as 
air wicking and dip pickup. Both these 
new tests are of special interest when 
evaluating the present-day chafers made 
specifically for tubeless tires, in which 
the yarns must be thoroughly plugged 
to prevent air passage longitudinally 
along the fiber. The air-wicking tests 
are based on a measuring device de- 
veloped by Burlington Mills and are 
now fast becoming the industry stand- 
ard procedures for checking the effi- 
ciency of the special treatment given 
the fabrics to prevent air leaking. The 
new write up was voted to be sub- 
mitted to letter-ballot. 

At this meeting of subcommittee 
A-9 on Tire Cords and Fabrics it was 
mentioned that it is the policy of 
ASTM not to use a certification or 
trade name in its procedures. Also, 
Tyrex, Inc., will not allow use of its 
name for Tyrex viscose cord to be 
used as a generic term. It was sug- 
gested by A-9 that the test methods 
used on Tyrex cord be the same as 
those used for rayon cord, and A-9 
will refer to the ASTM advisory board 
that this certification name (Tyrex) be 
footnoted in ASTM procedures. 


Fabric Test Methods 


Chairman of subcommittee B-9 on 
Fabric Test Methods, N. J. Abbott, 
Fabric Research Laboratories, Inc., re- 
ported that its task group, which is set 
up to revise D 181 (Standard Speci- 
fications and Methods of Test for 
Certain Heavy Cotton Fabrics for 
Manufacture of Hose and Belting), de- 
cided that no revision was necessary at 
the present time. 

B. L. Whittier, chairman, Committee 
D-13, has announced that the 1958 
Manual of Textile Standards is now 
available from ASTM _ headquarters, 
1916 Race St., Philadelphia 3, Pa. 
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ASTM D-24 Recommends Two 
Carbon Black Standards 


A milestone was reached by Com- 
mittee D-24 on Carbon Black of the 
American Society for Testing Materials 
at its meeting February 4 in Pittsburgh, 
Pa., during ASTM committee week. 
This fairly new committee recom- 
mended two Tentative Methods be 
submitted to the membership by letter- 
ballot for adoption as Standards. These 
will be the first such standards under 
this committee’s sponsorship. The two 
methods are: (1) Ash Content of Car- 
bon Black (D_ 1506-57T) and (2) 
Heating Loss of Carbon Black (D 
1509-57T). 


Bolt New Secretary 


The meeting of the main committee 
was held following meetings of four 
of the five subcommittees. N. P. Be- 
kema, United States Rubber Co., chair- 
man of D-24, announced that A. G. 
Cobbe, secretary of the committee, had 
resigned and that T. D. Bolt, Godfrey 
L. Cabot, Inc., had been appointed to 
fill the term. John E. Smith, J. M. 
Huber Corp., succeeded J. F. Ambrose 
as chairman of subcommittee 3, Optical 
Tests, as announced also by Mr. 
Bekema. 

In summing up the work of the sub- 
committees, the chairman urged each 
of the subcommittees to review all 
tentative methods under their jurisdic- 
tion for possible adoption as Standards. 


Subcommittee Reports 


Subcommittee 1— Physical Tests. 
J. F. Svetlik, Phillips Chemical Co., 
chairman. The principal item for report 
in this committee was the Mass Pellet 
Strength Test, commonly referred to as 
the Western Electric pack test. A task 
group under I. Drogin, United Carbon 
Co., Inc., is conducting a testing pro- 
gram on this test. Only a few of the 
ten different laboratories involved have 
completed the work so that the report 
could not be complete. The full pro- 
gram including statistical analysis is 
expected to be complete for reporting 
to the committee during the June 
meeting. 

A question on the variation expected 
within a bag of black will be answered 
by a series of pack point values which 
Dr. Drogin will obtain on a whole bag 
of black. This point was raised since 
the samples sent to the various labora- 
tories were taken from the bags without 
riffing or special blending to avoid 
samples that would represent random 
sampling. 


Subcommittee 2— Chemical Tests. 
L. G. Mason, B. F. Goodrich Co., 
chairman. The first report concerned 
the study of powdered versus pelleted 
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high color carbon black. This task 
group under F, Lyon, Columbian Car- 
bon Co., as chairman, has found that 
the errors inherent in the test are 
greater than the differences between 
the powdered and the pelleted black. 
The task group found that the limit 
on temperature of +20° C. allows a 
1% variation in results on high color 
black. This was not felt to be sufficient 
justification for changing the procedure 
or revising this test at this time. 

The test does not seem to be ideal 
for high color blacks, and the group 
recommends that if the paint and ink 
industry requires a more precise and 
reproducible test, a new test should be 
devised. No representatives of paint 
and ink users were present. and since 
deviation on rubber blacks is much less 
than for high color blacks, no further 
action would be taken. 

A question on the correlation of 
iodine adsorption values with nitrogen 
adsorption values on channel blacks 
led to a general discussion on a more 
rapid method for determining iodine 
adsorption with at least the same ac- 
curacy. The correlation question was 
answered in general by the statement 
that the two values agree for channel 
blacks, but not for furnace blacks. The 
more rapid test was referred to a task 
group with Mr. Lyon as chairman and 
John E. Smith, J. Middleton, Cabot 
Carbon Co., and A. D. Miller, Firestone 
Tire & Rubber Co., as members. 

At the conclusion of this discussion, 
Mr. Bekema called attention to the 
procedures on ash and heating loss. 
He pointed out that these two methods 
have been tentatives since June, 1957, 
and could be considered for adoption 
as standard procedures. Mr. Bekema 
moved that the ash and heating loss 
procedures be adopted. The motion 
was seconded and approved by the 
subcommittee. 


Subcommittee 3—Optical Tests. John 
E. Smith, chairman. The results of the 
letter-ballot on the proposed method 
of test for the determination of the 
relative tinting strength of carbon black 
were discussed. Because there were 
three negative votes, a large number 
of abstentions, and a point made by 
the National Paint & Lacquer Associa- 
tion that a similar test (D 387-52T) 
was being used satisfactorily in that 
industry, a motion was made that work 
be discontinued until such time as a 
more definite need of the test is 
established. 

A motion to compare this proposed 
tinting strength test with D 387-52T 
was also defeated. 

A. E. Hicks, General Tire & Rubber 
Co., reported as chairman of the task 
group to study possible improvements 


to give better reproducibility on the 
Discoloration of Benzene Test for Car- 
bon Blacks, D 1618-58T. The report 
and the following discussion led to a 
decision that more work was necessary. 
Ihe same laboratories will forward hot 
and cold extracts from the same carbon 
blacks used previously to the Colum- 
bian Carbon laboratory at Akron, 
O., where photoelectric colorimeter 
(Lumetron) tests will be run on these 
extracts. This plan should establish the 
reproducibility of the procedure. 

White sidewall migration tests will 
also be run to establish if a correlation 
exists between the benzene discolora- 
tion and that obtained on the same 
carbon blacks in rubber. Goodrich, 
Goodyear, and Huber will participate 
in the white sidewall migration stain 
tests. 


Subcommittee 5—Sampling. Ralph 
O. Treat, Huber, chairman. Two task 
groups in this subcommittee have been 
accumulating test data on sampling 
methods. Task group I has been work- 
ing on bulk shipments, and task group 
Il on unitized loads. The first group, 
under John Tallant, Phillips Chemical, 
reported on results of tests by seven 
participants sampling hopper cars. The 
tests showed that samples from the top 
of the hopper cars are higher in fines 
than samples from the side spouts. The 
results, however, indicated that more 
work is needed. 

Future work will try to correlate 
samples taken from the stream as 
loaded against samples taken from 
other locations after the car has been 
loaded. 

The second group, under Dr. Drogin, 
covered the sampling of unit loads. One 
sample was obtained from a single bag 
from each layer of a ten-layer unit. 
The report indicated no significant dif- 
ference from layer to layer or from 
top to bottom. 

A motion to have this procedure 
written up by this task group for the 
ASTM to cover sampling bag shipments 
was made and seconded and was ap- 
proved by the committee. This will be 
letter-balloted in time to be reported 
at the June meeting. 


NAWDMD Hears Wendrow 
On Status of Reclaim 


The history, early and current tech- 
nology, and the economics of reclaimed 
rubber were keynoted in a talk, “Re- 
claimed Rubber—Its Place in the 
Rubber Industry.” presented by B. R. 
Wendrow, technical manager, U. S. 
Rubber Reclaiming Co., at the Scrap 
Rubber & Plastics Institute, April 4, 
during the forty-sixth annual conven- 
tion of the National Association of 
Waste Material Dealers. Inc. Other 
speakers at the convention. held at 
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the Edgewater Beach Hotel, Chicago, 
Ill., were Senator Paul H. Douglas, of 


Illinois, addressing the NAWMD 
annual luncheon, and his wife, Mrs. 
Emily Taft Douglas, former Illinois 


Congresswoman, who addressed the 
ladies’ luncheon. 

Describing first the history and then 
the early technology of reclaimed 
rubber, Wendrow stated that his com- 
pany in 1946 invented the first con- 
tinuous method for reclaiming rubber. 
This process, called the Reclaimator, 
went into full-scale plant operation in 
1948 and is now being used to produce 
a major part of the firm’s reclaimed 


rubber. It takes less than an hour to 
convert scrap into reclaimed rubber 
with the process. U. S. Rubber Re- 
claiming has two active foreign li- 
censees for the Reclaimator process, 
one in Argentina and one in Italy, 


with foreign interest running at a high 
level. 

The reclaim industry, continued 
Wendrow, has the capacity to produce 
close to 400.000 long tons of reclaimed 
rubber a year. For the period 1948 
through 1958, the industry produced 
between 250 and 300,000 long tons 
per year. In comparison to the total 
new dry rubber used, the reclaimed 
rubber usage amounts to 18 to 20%. 
Data for this 10-year period indicate 
that the reclaimed industry is quite 
stable, although for the long-range 
future a gradual increase in the con- 
sumption of reclaimed rubber is antic- 
ipated. 

A breakdown of reclaim consump- 
tion for 1958 in this country shows 
that tires. tubes, and repair materials 
account for almost 60% of the reclaim 
used. This figure plus the amount used 
in hard rubber boxes, covers, steering 
wheels. and automobile mats and 
mechanical goods, constituted 77% of 
the reclaimed rubber consumed in 
1958. Though much of this goes into 


automotive parts, it does not mean 
that 77 of all the rubber on a car 
is reclaimed rubber. In actual fact, 
only 5 to 16% of a tire is generally 


reclaim. On the other hand, the basic 
floor mat in a car is. in most cases, 
all reclaimed rubber. This is one appli- 
cation where synthetic and natural 
rubbers simply do not process efficiently 
during the manufacture of the mats. 

As for prices, reported Wendrow,. 
first-quality whole-tire reclaim costs 
11¢ a pound. During the past decade 
there have been some small increases 
in this price. The price of general- 
purpose synthetic rubber at 23¢ per 
pound puts a ceiling on the price of a 
reclaim. The rubber in reclaim (based 
on a S0% rubber content is 22¢ a 
pound. The advantage that reclaimed 
rubber has is due to its basic good 
properties as well as the valuable 
compounding ingredients which come 
with it automatically. 

For the future of reclaimed rubber 
there is no anticipation of tremendous 
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increases in the consumption, though 
a gradual increase is inevitable, Mr. 
Wendrow said. Reclaim has always 


“been a factor in the rubber industry, 


and it is expected to continue. The 
real, long-range competitor is synthetic 
rubber, concluded Wendrow, which 
can be expected to continue its growth. 
However, competition is an old story 
in the reclaimed rubber industry. In 
its 100-year history it has seen good 
times and bad several times over and 
has competed against 4¢ rubber. 


NSi and Halo-lIR Are 
Discussed at Boston 


Three well-versed speakers, each 
with many excellent and many colored 
slides, provided an _ up-to-the-minute 
symposium on three of the newer syn- 
thetic elastomers for the Boston Rubber 
Group at its meeting on March 20. 
Cyanosilicones, halogen-containing bu- 
tyl, and nitrile silicones were covered 
as to production, properties, and uses 
by the speakers, with much of the in- 
formation being the latest available 
from the suppliers’ laboratories. 

The first of the speakers was James 
H. Lorenz, Union Carbide Chemicals 
Co., New York, N. Y. Mr. Lorenz gave 
a comparison of the newer cyanosili- 
cone rubbers with the older methyl 
silicone rubbers and by so doing indi- 
cated the benefits obtained by the 
addition of the cyano group. The im- 
portance of the position of the cyano 
group on the molecule on the proper- 
ties was shown with the gamma _ posi- 
tion being indicated as the most im- 
portant. It was shown also how the 
properties would be changed by the 
amount of the cyanogen incorporated, 
the length and complexity of the side 
chain, and the position of the CN 
group. Typical properties of these 
cyanosilicones were compared with 
those of normal silicone rubbers. A 
whole series of polymers to satisfy the 
needs of the manufacturer of many 
molded products. hose, seals, lamin- 
ates, and other items is expected to 
develop. according to Mr. Lorenz. 

The second speaker was J. V. Fusco, 
Enjay Co., Inc.. New York. He indi- 
cated how the halogenation and _ par- 
ticularly the chlorination of butyl has 
led to polymers with many of the 
advantageous properties of the original 
butyl, but without some of its disad- 
vantages. Some of the major improve- 
ments are increased compatibility with 
other organic rubbers, increased cure 
rates using metallic oxide-type cures, 
faster and higher cure rates generally, 
flat cure curves, thermal stability, good 
compression set and flex, and good 
abrasion and ozone resistance. Some 
typical compounds and cure systems 
were shown, and some _ applications 


that are expected to make good use of 
the properties of these halogenated 
butyl rubbers were indicated. 

The closing speaker was Richard 
Savage, General Electric Co., Water- 
ford, N. Y. Mr. Savage used many 
colored slides to illustrate his talk, 
which brought the Group some last- 
minute information on the new nitrile 
silicone rubbers now being furnished 
for evaluation by G-E. It was shown 
how the oil resistance of the silicone- 
class rubbers has been improved by 
these newer members of the family. 
The properties of the three hardness 
grades to be introduced were shown, 
and it was indicated that by changing 
the amount of the nitrile component, 
and changing its relative position in 
the silicone rubber molecule. a com- 
plete series can be made to satisfy in- 
dividual needs. As in most cases, some 
of the desirable properties may be im- 
proved to the detriment of others, and 
numerous formulas were presented to 
show the range of uses possible with 
the most promising nitrile silicones 
now being produced. 

With the foregoing as the afternoon 
technical session of the Boston Group’s 
spring meeting in the Hotel Somerset, 
Boston, Mass., on March 20, the ap- 
proximately 300 members present then 
followed up with a cocktail hour and 
dinner. The after-dinner speaker was 
Norris D. Hoyt, St. George’s School, 
Newport, R. I.. who gave an account 
of his travels with a small boat and 
his family. The trip was made for 
publication purposes, and his talk was 
liberally illustrated with many slides 
taken during his trips. 


Rocket Developments 


The story on “Solid Propellant 
Rocket Fuels,” covering from the early 
production of rockets by the Chinese 
and early Italians and Greeks up to 
the present time, was given to a joint 
meeting of the Wellington/Waterloo 
Section, CIC, and the Ontario Rubber 
Group, by James K. Beatty, Thiokol 
Chemical Corp., Trenton, N. J., on 
March 10. 

Mr. Beatty traced the development 
from these early beginnings up through 
the German V-2 rockets of World War 
II and to today’s types such as the 
Thor, Jupitor, Atlas, and Vanguard. 
The relative merits of liquid and solids 
fuels were compared and contrasted in 
terms of cost, ease of handling, and 
overall performance. The final section 
of the talk dealt with the make-up of 
rockets, how they are handled, present 
performance characteristics, and future 
possibilities of the rocket industry in 
relation to space travel. 

The meeting was held at the Royal 
Hotel, Guelph, Ont., with about 130 
present. 
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Sheli Host to NCRG; IR Nebeker Topic 


“Polyisoprene” was the topic of H. 
R. Nebeker. Shell Chemical Corp., 
Torrance. Calif., who spoke at the tech- 
nical session on April 9 before the 
Northern California Rubber Group. The 
dinner and the business meeting were 
held at the Zombie Village, Emeryville, 
Calif., and the Group then adjourned to 
Shell Development Co.’s new lecture 
hall to hear Nebeker speak on poly- 
isoprene rubber, the synthetic duplicate 
of tree-grown rubber which recently 
went into commercial production at 
Shell’s facilities.1 

In his talk Nebeker described the 
new polymer and stated that the syn- 
thetic natural rubber can be produced 
at the rate of five tons per day; the 
plant capacity within about a_ year, 
however. will be 15-20 thousand tons 
annually. Owing to a new chain of 
production processes developed by 
Shell, the new isoprene rubber can be 
produced at a price competitive with 
that of natural rubber. Carefully con- 
trolled reaction conditions result in an 
elastomer with uniform properties and 
light color. 

Some typical physical properties of 
the raw polymer are: color—white; 
antioxidant — non-staining, non-dis- 
coloring: structural purity — 92.6% 
cis-1,4-polyisoprene; organic acid, % 
wt.—3.0; ash content, % wt.—0.50; 
intrinsic viscosity—7.0; molecular wt. 
M,—2.750.000; and Mooney viscosity 
ML 1+4. 212° F.—S57. 

Nebeker stated that the character- 
istics of the new rubber will provide 
ideal raw material for use in various 
white and light-colored stocks. The ash 
forming material, equivalent to about 
0.2% calcium, is the only component 
of the rubber not normally present in 
conventional rubber formulations inas- 
much as the organic acid can be sub- 
stituted for stearic acid in compound- 
ing recipes. This extremely low metal- 
lic content should, he reported, pro- 
vide excellent electrical properties for 
use in such applications as insulating 
materials, battery separators, etc. 

In general, Shell Isoprene Rubber 
can be processed in a manner similar 
to natural rubber. When gum stocks 
are compounded on a mill, however, 
the new rubber has been found to be 
somewhat sensitive to high tempera- 
tures and may tend to bag on the rolls. 
Accordingly, the speaker suggested 
compounding pure gum stocks between 
160 to 180° F. to hold a smooth roll- 
ing bank and to assure proper disper- 
sion of sulfur and accelerator. 

In the case of pure gum. stocks, 
tensile strength studies show reversion 
upon overcure at a conventional 2.5 
phr. sulfur level. By reducing the sul- 





‘See RupeerR Wortp, Apr., 1959, p 
112. 
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Shell Development Co. 


H. R. Nebeker (/eft), F. W. Morss, 

Shell Development Co., and C. C. 

Corkadel (right), Oliver Tire & Rub- 

ber Co., observe laboratory Banbury 

mixer at Shell Development Co.'s 
rubber laboratories 


fur concentration to 1.5  phr._ this 
tendency is practically eliminated. On 
the other hand, compounding the 
polymer with carbon black essentially 
eliminates reversion. 

In processing black reinforced stocks, 
continued Nebeker, the comparatively 
low Mooney viscosity of the Shell 
polymer allows it to be charged 
directly to the Banbury mixer without 
the preplastication step normal with 
natural rubber. Pigment dispersion, 
however, will be improved if the rub- 
ber, without pigment, but with anti- 
oxidant added, is mixed in the Ban- 
bury for 2-3 minutes, using discharge 
temperatures of 250-275° F. As with 
SBR and _ natural rubber, if the 
optimum charge weight to the mixer is 
not used, Shell Isoprene compounds 
may show a tendency to crumble, with 
the attendent poor pigment dispersion. 
In addition to care in the selection of 
the optimum charge weight, indica- 
tions are, that for improved processing 
characteristics and black dispersion, 
the optimum Banbury discharge tem- 
perature for polyisoprene is 10 to 20° 
F. below that of natural rubber. 

The speaker presented data showing 
that in a typical tread stock formula- 
tion in which no additional stearic was 
added, the physical properties of the 
isoprene rubber stocks were nearly 
equal to those of natural rubber stocks. 
There was no evidence of reversion in 
the reinforced stock even at a sulfur 
level of 2.5 phr. The tear resistance of 
polyisoprene at a temperature § ap- 
proaching that of a running tire can 
be shown to be essentially equivalent 
to that of natural rubber, said Nebeker, 
and comparative permanent set results 
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indicate the synthetic to be superior. 
Also, the resilience and heat build-up 
in the isoprene rubber stocks are es- 
sentially equal to those of NR. 

More data were presented by the 
speaker, comparing isoprene rubber 
with natural rubber in carcass and 
breaker stocks. In these applications 
the synthetic material nearly equals the 
physical properties of natural rubber. 
The modulus values for the synthetic 
stocks were generally lower than those 
of the control, but, according to the 
speaker, this slight difference is not 
important inasmuch as heat build-up 
characteristics of the two stocks are 
essentially equal. 

With regard to color, Shell Isoprene 
Rubber is white. The color stability of 
the polymer, according to aging tests 
wherein the product was exposed to 
ultra-violet light for a period of 40 
hours and subsequent discoloration 
measured as a function of reflectance, 
is at least equal to that of the best 
natural rubber stocks. 

In concluding his talk, Nebeker ex- 
pressed hope that the industry will be 
prompted to examine the use of Shell 
Isoprene Rubber in such applications 
as tires, truck camelback, conveyor 
belt carcasses and covers, wire and 
cable insulation, battery separators, V- 
belts, and white sidewalls. He also felt 
that there is a potential market in 
molded goods, footwear, aircraft tire 
camelback, adhesives and cements, and 
in pharmaceutical applications where 
stringent toxicity, odor, and taste re- 
quirements must be met. 

Following the lecture, the Group 
toured the Shell Development Emery- 
ville facilities, including the Van de 
Graff generator, the rubber testing 
laboratory, the motor laboratory, and 
the computer installation. 


Radiation Effects on 
Rubber Investigated 


High-velocity neutrons and gamma 
radiation are the radiations which may 
damage rubber items in the vicinity 
of nuclear reactors since they have 
much greater penetration through mat- 
ter than other particles. This fact was 
reported by Ross FE. Morris, Mare 
Island Naval Shipyard, Vallejo, Calif. 
Stating that nuclear radiation consists 
of high-velocity particles and a true 
radiation having the velocity of light, 
Mr. Morris said that the high-velocity 
particles are alpha, beta, protons, and 
neutrons, and that the true radiation 
is gamma radiation which is similar 
to a very short-wave X-ray. He re- 
ported that the two which are damag- 
ing to rubber, neutrons and gamma, 
have the same effect apparently when 
equal energies of each are absorbed. 

These statements were made by the 
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speaker in an address, “The Effect ot 
Nuclear Radiation on Rubbers,” given 
before The Los Angeles Rubber Group, 
Inc., at the meeting held April 7 in 
the Biltmore Hotel, Los Angeles, Calif. 

Morris also reported that nuclear 
radiation forms free radicals or ions 
in rubbers. These react either to create 
more cross-links in vulcanized rubber 
or to depolymerize the vulcanizate. 
The former reaction causes hardening 
of the rubber; the latter causes soften- 
ing. Various investigators have shown 
that cross-linking predominates in most 
rubbers. Examples of rubbers which 
are depolymerized by nuclear radiation 
are butyl rubber and Thiokol poly- 
sulfide rubber. The vulcanized rubbers 
which have the best retention of tensile 
properties are natural, styrene-buta- 
diene, and acrylonitrile-butadiene, in 
the order named, according to pub- 
lished information. A vulcanizate of 
one of the acrylic rubbers also appears 
to have outstanding resistance to 
radiation. 

Considerable information has been 
obtained by the Mare Island Rubber 
Laboratory regarding the effect of 
gamma radiation on the compression 


set of various vulcanizates. All vul- 
canizates tested to date suffered 100% 
set when subjected to 10° roentgens! 
of radiation while held compressed. 
After 105 roentgens some of the vul- 
canizates had compression sets as low 
as 50%. The best rubbers in this respect 
were styrene-butadiene, natural, and 
the carboxylic derivatives of acryloni- 
trile-butadiene. Certain antioxidants 
and other ingredients were beneficial. 
Following this technical talk, the 
Group held its dinner which was 
sponsored by W. J. Voit Rubber Corp., 
Los Angeles. About 266 members at- 
tended the dinner and heard Arthur 
E. “Red” Patterson, of the Los Angeles 
Dodgers baseball club, Red’s talk on 
the Dodgers and baseball was interest- 
ing to the Group as a whole, and to 
the baseball fans in particular. 
1The roentgen is a unit of measure for 
X-rays. Scme confusion exis’s in radin- 
tion measurement for the layman. The 
ANP Advisory Committee for Nuclear 
Measurement and Standards for the Air 
Force has recommended ergs per gram 
carbon. Another unit is the rep or roent- 
gen-equivalent-physical. See RUBBER 
Wor Lb, Dec., 1958, p. 382. 


"Viton'' Technology Talk to RIRC by E. Tufts 


The story of “Viton” fluororubber 
was presented to about 180 members of 
the Rhode Island Rubber Club at the 
spring meeting on April 2 at the Paw- 
tucket Golf Club, Pawtucket, R. I. The 
speaker, Edgar Tufts, E. I. du Pont de 
Nemours & Co., Inc., Wilmington, Del., 
gave the assembly a quite complete 
look at some of the history of the 
elastomer, its general physical proper- 
ties, as well as the outstanding heat 
and chemical resistance, and some com- 
pounding methods and their results. 

Mr. Tufts was the featured speaker 
for the technical session at 4:30 p.m., 
which was followed by the usual dinner. 
The after-dinner speaker was Henry 
Steeger, Massachusetts Council for Pub- 
lic Schools, who spoke on “Position of 
Laymen in Education.” Mr. Steeger’s 
talk evolved a lively discussion on the 
question of “modern education” versus 
the three R’s. 

In his talk, “Technology of ‘Viton’ 
Fluoroelastomers,”’ Tufts collected 
much of the information that has been 
presented by his associates and himself 
in recent months.! The first portion of 
the report covered a basic description 
of the elastomer, raw polymer prop- 
erties, vulcanized properties for stress- 
1For further “Viton” discussions see 
articles and meeting reports in RUBBER 
WorLpD, Nov., 1957, p. 250; Dec., 1958, 
p. iy Mar., 1959, p. 890; and Apr., 1959, 
re 2E. I. du Pont de Nemours & Co., Inc., 
elastomer chemicals department. 

3 Tribasic lead phosphite, National Lead 
Co., New York, N. Y. 
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strain and low temperature, general 
characteristics in electrical properties, 
and the special properties of dry heat 
and chemical resistance for which the 
elastomer is most famous. 

A second section in the talk pro- 
vided some of the facts on the newly 
announced “Viton” latex, LD-242. 
While this material still is experimental 














and does not have too much in the 
way of technological development as 
yet, typical properties were indicated, 
and some potential uses suggested and 
discussed. Basically, however, most of 
the good properties of dry “Viton” are 
carried over into the latex product. 

In the discussion of specific com- 
pounding of “Viton” stocks. informa- 
tion on a new accelerator was included. 
This recently announced diamine, LD- 
214, was included in the studies pre- 
sented along with the previous blocked 
diamine accelerators Diak= No. 1 and 
Diak No. 2. The value of this new 
material is expressed in its processing 
safety which approaches that of the 
Diak 2, but with cure rate and prop- 
erties more like the faster Diak 1, The 
use of these various curing agents pro- 
vides some latitude in stock formula- 
tion. 

Another important variant in com- 
pounding is the stabilizer which along 
with the curing agent and fillers com- 
prises the three necessary ingredients. 
The studies presented covered benefits 
derived from the use of zinc oxide- 
Dyphos? combinations. magnesium 
oxide and the importance of the grade 
used, and the use of litharge as sta- 
bilizer. 

It was also pointed out that although 
plasticizers are not generally used in 
“Viton,” some screening has been done 
to try and obtain better low-temperature 
properties by using plasticizers. Most 
materials fail during the 400° F.-cure 
stage owing to their volatile nature 
and cause sponging. Some non-volatile 
materials have been suggested for proc- 
essing aids as a result of these projects 
even though they do not improve the 
low-temperature properties. 

The final section of this report gave 


Rhode Island Rubber Club speakers and chairman: left to right, 
Henry Steeger; H. W. Day, Du Pont, Club chairman; Edgar Tufts 


RUBBER WORLD 

















Goodric 
fguid-s 
Amerip 
' Thet 
ten | 


aneous 


{ 























arbon black and 
neripol Micro-Black 


Sg In one line, the carbon black, in particles of micron 
size, is conveyed by steam slurry. A second line 
carries the fluid latex, under pressure. §§ Through a 
third line, processing oil joins the black and the latex. 
. This thorough fluid blending means that finished 

products made with Micro-Black have controlled uni- 
| formity, superior dispersion, greater abrasion resistance. 
Interested? Write for technical data and samples of 
, Micro-Black masterbatch. Goodrich-Gulf Chemicals, 
Inc., 3121 Euclid Avenue, Cleveland 15, Ohio. 


Happiest marriage 
rubber produces né 


When you join carbon black and rubber . . . and hope 
for the best possible dispersion . . . why make it a 
‘shotgun wedding”? Why injure both of them with 
excessive compacting and repeated dry shearing? 
(Goodrich-Gulf has solved this problem with “high 
fiauid-shear agitation” in the production of new 
Ameripol Micro-Black masterbatch. 

The three principal materials are brought together in 
ea state before batching and are blended instan- 
aneously under high shear conditions. 


— @® Goodrich-Guif Chemicals. Inc. 








Ameripol Rubber contributes to consistent quality of 
parts made by South Haven Rubber Company, Sout) 
Haven, Michigan. 





“Ameripol Rubber’s uniformity 


keeps up the flow of high-quality 


low-cost parts” 


These parts are typical of a variety of rubber products made by 
South Haven Rubber Company, principally for automotive use. 
In this high volume production, there’s a premium on using rubber 
raw material of the highest uniformity—to keep costs in line and 
make high quality as predictable as tomorrow morning. 

That’s why Ameripol Rubber fits the bill for this manufacturer. 
By constantly. testing both uncured and cured samples throughout 
production, Goodrich-Gulf makes sure of uniformity and 
consistent properties. Continuing research means continuing 
upgrading in rubber quality and ease of processing. 

Reasons like these make Ameripol the preferred rubber. You’ll 
prefer it in your production, too. For information call or write 
Goodrich-Gulf Chemicals, Inc., 3121 Euclid Avenue, Cleveland 
15, Ohio. 
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some of the particular problems in- 
volved with the processing of “Viton” 
in the plant. Normal rubber processing 
equipment is employed, but, as is 
the case with many of the newer 
elastomers, certain tricks of the trade 
are required for best results. The two- 
step cure system was also described, 
with some of the modifications used 
for specific uses. 


Silicone Seals Topic 
At SAE N. Y. Meeting 


“Properties of Silicone Rubber for 
High-Temperature Static Seals,” by H. 
E. Todd and J. F. Miazga, materials 
development laboratory, Pratt & Whit- 
ney Aircraft Division, United Aircraft 
Corp., was a paper presented at the SAE 
National Aeronautical Meeting, held 
at the Hotel Commodore, New York, 
N. Y., March 31-April 3. The scope 
and the results of this paper are sum- 
marized below. 

The investigation of silicone rubber 
compounds for static seal applications 
has demonstrated the importance of 
tests to evaluate these materials for spe- 
cific properties at environmental tem- 
peratures which simulate anticipated 
service requirements. Some relations 
have been established between these 
properties and compound composition. 
Certain generalizations can be made 
which may serve as a guide in the 
selection of materials for specific ap- 
plications. 

Silicone compounds of 60-70 durom- 
eter hardness provide the lowest com- 
pression set, but harder compounds are 
superior for high compressive stress re- 
quirements. Compounds containing pre- 
cipitated silica as a filler show gener- 
ally superior resistance to open heat 
exposure and have moderately high 
compressive stress characteristics. Com- 
pounds with fumed silica fillers are 
somewhat superior in original physical 
properties, in resistance to confinement 
at high temperatures, and in compres- 
sion set at temperatures above 400° F. 

Diatomaceous silica fillers, when used 
alone, furnish only moderate reinforce- 
ment to silicone rubber compounds. Di- 
tertiary butyl peroxide is the best of 
the catalysts for low compression set 
and may contribute slightly to im- 
proved heat resistance. The pronounced 
effect of heat on virtually all the prop- 
erties of silicone rubber compounds 
indicates a maximum temperature lim- 
itation of 500° F. for their successful 
use in seal application. 

In conclusion, the authors indicated 
that the selection of materials for seals 
must necessarily result in a compromise 
of desirable properties and should there- 
fore be based on a careful analysis of 
the functional requirements of a part to 
determine the properties most essential 
to its effective performance. 
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Fort Wayne Group Gets 
Advice on Investments 


“Planning a Personal Investment 
Program” was the informative talk pre- 
sented at the fourth meeting of the 
1958-59 season of the Fort Wayne 
Rubber & Plastics Group held at the 
Van Orman Hotel, Fort Wayne, Ind., 
April 16. Speaking before the 173 
guests and members at the smorgasbord 
dinner-meeting was William Kile, ac- 
countant executive of Merrill Lynch, 
Pierce, Fenner & Smith, Inc., of Fort 
Wayne. His talk included a film (“What 
Makes Us Tick?”) from the New York 
Stock Exchange. 

The specific stock or bond is the 
last thing one thinks of when planning 
ones’ Own investing program, said Kile. 
The problem does not lie with the 
security; it lies with the individual. The 
first thing one should do is to determine 
how much money he wants to lend and 
how much he wants to use to buy 
things with. This latter should be con- 
sidered the family’s living requirements, 
not investments. 

Before investing, one should have a 
reserve of savings for emergencies and 
for insurance, but which represents 
lending money and is therefore fixed 
dollars which do not fluctuate with the 
cost of living. Generally speaking, the 
younger a person is, the larger the per- 
centage of his investments should be 
in ownership; and the older a person, 
the higher the percentage in lending. 
In lending money the watchword is 
compare. 

When one wants to buy and own a 
stock, he should first think in terms of 
industries. A young person with grow- 
ing earning power should think about 
growth industries, such as chemicals, 
aluminums, and electronics. Be pre- 
pared for wide price fluctuations in 
growth stocks. 

A mature person, yet one still earn- 
ing money, should invest in mature in- 
dustries that will pay a good dividend. 
One with no earning power, retired or 
widowed, should be concerned about 
an industry which is well defended 
against losses. He should use a _ bal- 
ance of his funds for lending so that 
they remain fixed dollars, yet not be 
entirely in fixed dollars. Public utilities, 
banks, and insurance companies are ex- 
amples of well-defended industries. 

After deciding how much to lend 
and how much to invest in stocks, one 
should consider’ diversification of 
stocks. Diversification, as differentiated 
from scattering, means spreading own- 
ership among several industries and se- 
curities. One can follow three, four, 
even five industries. The selection of 
specific stocks is the next step... 
which can be done with or without the 
help of a broker. But a broker can tell 
which stocks his research department 
considers to have the best values and 
prices within certain industries. 
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People investing in stocks should not 
make decisions based on an attempt to 
predict price fluctuations. This is spec- 
ulating, not investing. If one does spec- 
ulate, he should be able to afford the 
consequence of being wrong. A careful 
study of the past gives information 
about the character of a given security. 
But the future will not be exactly as 
it was in the past. Therefore, do not 
base an investment decision on an at- 
tempt to predict near-term market ac- 
tion. The important lesson of history 
is change, concluded Kile, and the in- 
telligent investor is prepared to accept 
the change as the way of life—not 
trying to outguess the economy from 
month to month. 

New officers and directors of the 
Group for 1959-60 are: chairman, Wal- 
ton D. Wilson, R. T. Vanderbilt Co.; 
vice chairman, Allan Bluestein, Ana- 
conda Wire & Cable Co.; secretary- 
treasurer, A. L. Robinson, Harwick 
Standard Chemical Co. Directors-man- 
ufacturers are: DeVon Wilson, Gener- 
al Tire & Rubber Co.; and Art Brum- 
field, Belden Mfg. Co. Directors-sup- 
pliers are: Bob Lea, Thiokol Chem- 
ical Co.: and Mel Whitfield, Naugatuck 
Chemical Division, United States Rub- 
ber Co. 

The new officers will take over June 
6. The membership for the group is 
now 407. The next meeting will be the 
summer outing on June 5 at Tippecanoe 
Country Club, Leesburg, Ind. 


Adhesive Bond Theory 
Discussed at Boston 


“The Nature of Adhesive Joints” 
was the talk given by Jacob J. Biker- 
man, adhesives laboratory, Massachu- 
setts Institute of Technology, before 85 
members and guests of the Elastomer 
& Plastics Group, Northeastern Sec- 


tion, ACS, on April 21. The April 
dinner-meeting was held at Science 
Park, Charles River Dam. Boston, 
Mass. 


In his talk Dr. Bikerman took issue 
with the usual explanations of adhesive 
failures as primarily dependent on the 
interfacial forces of adherend and ad- 
hesive. He discussed his theory that 
interfacial separation almost never oc- 
curs, and that these failures occur 
either in the boundary layers, which 
are weak, or in the adherends or ad- 
hesives themselves. 

Adhesive values depend, he said, on 
the absence of unwanted materials in 
the interface, and on the strength of 
the materials of the joint. The thick- 
ness of the adhesive layer in the joint 
will also determine the strength of the 
bond, which increasingly exceeds the 
strength of the adhesive itself as it be- 
comes thinner than a maximum value, 

(Continued on page 294) 
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Humphrey's Drive for Science 
Secretary Fails; Form Council 


A year has passed since the Demo- 
cratic leaders in Congress, recovering 
from the shock of Russia’s Sputnik in 
the Fall of 1957, uncorked their cam- 
paign to “mobilize” science for national 
security by centralizing and _ co- 
crdinating all federal research and de- 
velopment activities!. 


No Cabinet Science Post 


Led by Sen. Hubert H. Humphrey, 
(Dem.. Minn.), the Democrats have 
spurred the Administration into action 
to streamline certain elements of gov- 
ernment programs in this field. But they 
have failed in the accomplishment of 
their stated objective: creation of a 
Cabinet-level Department of Science 
and Technology. The Humphrey forces 
have tried the hard-push, through in- 
troduction of legislation authorizing 
the Department of S & T with multiple 
sponsorship in the Senate; they have 
nibbled around the edges, riding herd 
on the science arms of the various 
executive departments to get them to 
work together more. 

But they have failed to do much 
more than point the Administration in 
the general direction of more central 
control over the Federal Government’s 
30-odd departmental science programs. 
It is reasonable to believe that. stir- 
rings among scientists themselves, plus 
public pressure for tangible evidence 
that the U. S. is keeping ahead of the 
Russians in this field, have contributed 
as much to these changes within the 
government as the heat -from Congress. 


Council for S & T 


Still, the farthest President Eisen- 
hower and his Cabinet have allowed 
themselves to be pushed is the creation 
of a “Federal Council for Science and 
Technology.” This purely advisory 
body was established by Presidential 
order March 13 this year on the rec- 
ommendation of Mr. Eisenhower's Sci- 
ence Advisory Committee. The new 
Council. which has none of the statu- 
tory authority the Senators envisage 
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for a Department of S & T, was set 
up within the Cabinet’s family in the 
hope that it “will improve the planning 
and management of Government re- 
search programs.” 

According to the executive order, the 
Federal Council “should carefully ex- 
amine the plans of individual agencies, 
and seek to promote full cooperation 
among them in developing programs 
that will meet their common scientific 
and technological needs, but which will 
eliminate unnecessary overlap and dup- 
lication.” 


Sen. Humphrey's Dissent 


It was to be expected that this 
modest commission would not be 
enough to satisfy Humphrey and _ his 
supporters. Following the issuance of 
the executive order, Humphrey and 
other sponsors of S-676, to establish a 
Department of S & T, issued their dis- 
sent through the medium of a March 
23 report of the Government Opera- 
tions Subcommittee on Reorganization, 
headed by the Minnesota Democrat. 

Humphrey said in the comprehen- 
sively detailed report that he is gratified 
“that it is possible to report that real 
progress is being made in some scien- 
tific areas, despite the present disorgan- 
ization.” He referred to administrative 
steps that have been taken by the var- 
ious executive agencies, especially by 
the National Science Foundation and 
the Commerce Department’s Office of 
Technical Information in their infor- 
mation collation and dissemination 
service, to straighten out research and 
development housekeeping setups. 

“However, the progress thus far 
made, through the information program 
and other programs now actually un- 
der way toward effective coordination 
within the Government of all of the 
Government’s scientific interests, is 
grievously outweighed by that which 
still remains to be done,” Humphrey 
declared. 

The purpose of the report, he said, 
is to answer the “outcry” heard from 
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some Administration officials and some 
scientists against the creation of the 
new Cabinet-level agency. He said the 
protest is caused by a misguided fear 
within the science community of “po- 
litical interference” should the total 
activity of the government in research 
and development be centralized at the 
highest level. 

By way of allaying this fear, he 
pointed out that similar anxieties over 
“socialized medicine” were expressed 
when the government centralized its 
health programs in the Department of 
Health, Education and Welfare, but 
nothing is heard of them now. 

To pin down the arguments against 
the Department of S & T and a more 
thorough-going administrative program 
to place responsibility for all federal 
science within the Cabinet, the Humph- 
rey Reorganization Subcommittee held 
two days of hearings April 16 and 17. 
It was a foregone conclusion that the 
Administration — still opposed the 
Minnesotan’s project, and it wasn’t long 
before the basic cleavage appeared. 


Administration Position 


The Administration’s chief witness 
was former Atomic Energy Commis- 
sion Chairman and now Commerce 
Secretary Lewis L. Strauss, himself un- 
der the surreptitious fire of the scien- 
tific community. It has had a lot to do 
with the Senate Commerce Commit- 
tee’s unwillingness to confirm him in 
his new post. 

Like his predecessor, Sinclair Weeks, 
Admiral Strauss didn’t get beyond the 
first page of his prepared statement 
before requesting that S-676, the 
Humphrey bill to create the new de- 
partment, “not be enacted.” The Secre- 
tary continued: 

“It is my opinion after 20 years of 
working with scientists in Government, 
and in private research for a number 
of years before that, I am convinced 
that science does not lend itself natu- 
rally to consolidation or _ isolation 
within one organization. Science is a 
necessary and vital aspect of all our 
government and all our economy. It is 
inseparable from the work of charting 
our coasts, forecasting our weather, pro- 
viding standards for measurement, as- 
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suring the wholesomeness of our food, 
the expansion of our industry, the re- 
liability and safety of our transport, the 
strength of our nation’s defenses, and 
the health of our growing population. 
These are by no means all of the func- 
tions to which science contributes.” 

Lumping government science efforts 
into One agency might “isolate” them 
from the daily conduct of public af- 
fairs “and thus interfere with the cross 
fertilization of ideas . . . doctrine .. . 
and method among the various depart- 
ments,” Strauss said. 

He conceded there is a “real need 
for more effective coordination of our 
scientific activities,’ but averred that 
the President's new Federal Council 
can handle this problem. He pointed 
out that, being made up of representa- 
tives from the Departments of Defense, 
Interior. Agriculture, Commerce, HEW, 
NSF, and the new National Aero- 
nautics and Space Administration and 
the AEC. the new Council is in “an 
exceptionally good position to deal 
with major government science pro- 
grams and to assure the maximum co- 
ordination of effort to the end that we 
may realize the greatest possible prog- 
ress from our total scientific activity.” 

The Admiral concluded: “Science 
should continue to permeate the entire 
structure of Government and not be 
insulated from it. It cannot be rigidly 
departmentalized save at great sacrifice. 
Since the Humphrey bill proposes no 
more than the consolidation of a group 
of relatively disparate activities into a 
new Department, little if anything can 
be accomplished toward solving any of 
our existing problems in science or 
assuring our future progress.” 


More Senate Reports 
On Industry Research 


The Senate Judiciary Subcommittee 
on Patents, Trademarks and Copy- 
rights has issued another report in con- 
nection with its detailed study, au- 
thorized in the last Congress, of 
government-industry cooperation in the 
promotion of scientific research and 
development. The latest report, released 
under the auspices of the Subcommit- 
tee, headed by Sen. Joseph C. O’Ma- 
honey (Dem., Wyo.), demonstrates the 
larger rubber companies, along with 
the leading American chemical firms, 
are ranked high among the larger in- 
dustrial companies in expenditures ear- 
marked for technical research and de- 
velopment. 

The report points out most of the 
50 top-ranking American firms in the 
industrial research field own important 
patent rights as a result of the research 
of their own employes’ studies, plus the 
purchase of related patent rights of 
individual inventors. It also observes 
that thousands of firms of “small-busi- 
ness” size participate in the success of 
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the bigger leaders in research, through 
varied types of subcontracting arrange- 
ments. 

Based on recent studies of the Na- 
tional Science Foundation and cooper- 
ating governmental agencies, the latest 
O’Mahoney report states that nearly 
20,000 American companies were con- 
ducting research and development ac- 
tivities in 1953, the last year a detailed 
survey of the field was undertaken. At 
that time, the companies polled em- 
ployed 400,000 research workers (sci- 
entists, engineers, and technicians), of 
whom 160,000 were scientists and en- 
gineers. 





The O'Mahoney report further notes 
that of total expenditures by all indus- 
trial companies—a recorded $3.7 bil- 
lion in 1953 and an estimated $4.0 
billion in 1954—the 400 largest com- 
panies carried on 72% of the nation’s 
technical research. The 50 largest of 
the companies, which the report calls 
the “giants in research,” had a total of 
3.5 million employes of all types, and 
each had in the period 1955-57 at least 
1,000 specialists in technical research 
projects. All told, it estimated the 50 
“giants” employed by 1955 about 150,- 
000 technicians, including the 50,000 
research workers. 
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URCLPWA Signs Goodyear; 
Strikes Others of Big Four 


Negotiations which began on March 
3 between the United Rubber, Cork, 
Linoleum & Plastic Workers of Amer- 
ica, AFL-CIO, and the United States 
Rubber Co., and on March 10 between 
this union and the Firestone Tire & 
Rubber Co., The B. F. Goodrich Co., 
and Goodyear Tire & Rubber Co., have 
resulted in strikes at three of these 
companies, but not at the fourth. The 
URCLPWA struck U. S. Rubber on 
April 9 and Firestone and Goodrich on 
April 15; these dates are those for the 
expiration of existing contracts with 
the companies involved. Wages were 
not the subject at these negotiations; 
working conditions, pensions, insur- 
ance, severance pay, and supplemental 
unemployment benefit plans were. 

An agreement between Goodyear 
and the union was reached on April 16, 
less than 15 hours after the union ex- 
tended its talks with Goodyear beyond 
the April 15 deadline, but went ahead 
with strikes at Firestone and Goodrich. 

Negotiations between the union and 
U. S. Rubber were resumed on April 14, 
between the union and Firestone and 
Goodrich on April 20. 

The number of workers idled at U.S. 
Rubber was estimated at 23,700, at 
Firestone 17,000, and at Goodrich 13,- 
500, for a total of more than 54,000 
throughout the country. 


Because three of the Big Four rubber 
companies remained struck on April 
24, it appeared that there was some 
indication that the setthement with 
these companies would not be on the 
same basis as between the union and 
Goodyear and that the eventual agree- 
ments with U. S. Rubber, Firestone, and 
Goodrich would involve variations in 
basic labor contract terms between the 
Big Four rubber companies. 

It was estimated that the Goodyear 
settlement with the union will cost the 
company about S5¢ per hour per worker. 


Goodyear Tire & Rubber Co. 


Goodyear in a statement under the 
date of April 20 announced that a new 
contract had been signed with the 
URCLPWA on that date which called 
for substantial improvements in pen- 
sions, insurance, working conditions, 
and supplemental unemployment bene- 
fits for some 23,000 hourly workers 
and their families. 

Highlights of the pension and insur- 
ance agreement, which runs through 
April 30, 1964, are as follows: 

Workers become eligible for normal 
retirement after 10 years of service at 
65 vears of age with pensions paid on 
the basis of about $2.50 per month for 
each year of service prior to January 1, 
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1959, as compared with the former 
$1.80 per month less Social Security 
benefits. No deductions for Social Se- 
curity benefits are made with the new 
pension figuring system. 

For those who have been on pension 
since 1949, benefits of not less than 
$2.25 per month for each year of serv- 
ice with no limit on the number of 
years worked are provided. 

Disability benefits of about $5 per 
month for each year of service before 
January 1, 1959, and thereafter are 
provided. 

Early retirement (after 20 years of 
service at age 55 at company request or 
mutual agreement) will provide about 
$5 per month for each year of service 
after 1959. 

Medical coverage will now provide 
for liberalized benefits including in- 
hospital medical provisions and extra 
charges, upward adjustments in some 
surgical allowances, and there is a 
grievance procedure if a dispute arises 
over whether the proper benefit is pro- 
vided. 

Highlights of the company-wide 
working agreement, which runs through 
April 15, 1961, are as follows: 

Liberalization of vacation require- 
ments for those laid off or who leave 
the company; holiday pay changes; 
leave pay up to three days for funeral 
of mother-in-law or father-in-law; 
grievance procedure changes. 

Each local union shall have the right 
to negotiate the skilled trades program 
at the local level; the company agreed 
to meet with local union representa- 
tives and International union repre- 
sentatives to discuss transfer of em- 
ployes from a plant that is closing down 
to other plants. 

In connection with supplemental un- 
employment benefits, which runs until 
April 15, 1961, the company, as in the 
past, pays 3¢ per hour into the fund 
for each hour an employe works. Based 
on a service formula, a laid-off em- 
ploye can receive up to 65% of his pay, 
including State Unemployment Com- 
pensation. 


U. S. Rubber Co. 


In’ a statement issued at the begin- 
ning of the strike against 18 plants of 
U. S. Rubber Co., John W. McGovern, 
president of that company, pointed out 
that bargaining with thé union had 
been done in good faith, and most 
serious consideration had been given to 
demands presented by the union. The 
company had offered 39 improvements 
in a liberalized contract, including in- 
creased disability pensions and_ in- 
creased minimum pensions, liberalized 
service rules, and other benefits, it was 
said. 

In addition to the 39 improvements 
offered by the company, there are 58 
other unresolved demands which are 
still at issue, the most important of 
which involves our fundamental right 
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to manage the company with proper 
regard to sound employe relations, Mr. 
McGovern added. 

In an accompanying statement by 
the industrial relations manager of 
U. S. Rubber to its employees it was 
pointed out that the union already had 
one of the best contracts to be found 
in industry. Working rules and benefits 
were said to be more liberal than those 
provided by most industrial contracts 
and better than those recently nego- 
tiated by the auto workers. 

The company said it had offered to 
do a great deal during the negotiations, 
more than its profit record would indi- 
cate should have been offered. It can- 
not, if it wishes to remain competitive 
and solvent, agree to financial commit- 
ments beyond those already contracted 
for without endangering its security 
and that of its employes, it concluded. 


Firestone Tire & Rubber Co. 

A company spokesman for Firestone 
said on April 16 that the company had 
urged the union to continue the con- 
tract on a day-to-day basis which would 
have been in the best interests of the 
employes, the company, and its cus- 
tomers. In spite of this request and in 
spite of the numerous concessions made 
by the company, the union chose to 
strike. 

The company said it understood that 
the strike action was taken after the 
union tentatively accepted from an- 
other company substantially the same 
terms it had offered and that company 
is without a strike. 

Throughout the negotiations the 
company had made a sincere effort to 
meet the demands of the union, con- 
sistent with the right to run its fac- 
tories on a sound economic basis in a 
highly competitive industry, it added. 


B. F. Goodrich Co. 


In a letter dated April 16 to its 
URCLPWA employes, Goodrich stated 
that the union had made impossible 
demands across the bargaining table 
which, if granted, would add more than 
a dollar an hour per employe to already 





would 


high employment costs and 
mean the end of business for the com- 
pany and the end of jobs for B. F. 
Goodrich people. 

The company added that practically 
nothing was settled before the strike 
deadline except those contract provi- 
sions in which the company conceded 
to the union’s position. The union rep- 
resentatives showed no willingness to 
bargain; at the time of the deadline 
they made only minor changes in posi- 
tion on their original and impossible 
demands. At no time could the com- 
pany detect any evidence of a sincere 
effort to settle, it was said. 

In another letter dated April 17, 
Goodrich pointed out that there had 
been 12 major strikes in the rubber in- 
dustry in 11 years and tried to explain 
what this meant to union employes. 

Very little has been gained as the 
result of striking, it was said, although 
strike settlements have been widely 
publicized, and the final settlements 
are often presented as something won 
as a result of striking. In most cases 
almost all of the final settlement pro- 
visions were offered by the company 
involved before the strike was called. 
Additional provisions granted after a 
strike begins are comparatively small 
in relation to the total settlement, it 
was added. 

Goodrich provided the accompany- 
ing table to illustrate the “striking 
price” paid by employes in wages alone 
during the past 12 years. 

It was pointed out that the 
amount lost in wages up to the 1959 
strikes was nearly $44,000.000. Cost 
of lost wages to employes of the three 
companies in 1959 is still unknown. 

Goodrich added that in addition to 
wages lost by employes, some business 
was lost to the company forever, and 
its reputation as a reliable supplier of 
quality products suffers further damage 
during strikes. No matter how strongly 
it feels about these facts, the company 
said it could not agree to a settlement 
which would undermine its business 
permanently, but wanted one which 
would be to the best interests of all 
concerned. 


total 





LEGAL STRIKES AGAINST MAJOR RUBBER COMPANIES, 1949-1959 


Year and 


Company Length of Strike 





Goodrich 1949 (35 days) 
Goodrich 1952 (12 days) 
Goodrich 1957 (14 days) 
Goodrich 1959 (? days) 
U. S. Rubber 1953 (4 days) 
U. S. Rubber 1955 (8 days) 
U. S. Rubber 1959 (? days) 
Firestone 1953 (3 days) 
Firestone 1954 (18 days) 
Firestone 1956 (12 days) 
Firestone 1959 (? days) 
Goodyear 1954 (54 days) 
*Anoroyimate 


Employes Estimated 
Directly Wages 
Affected Lost 

14,565 $4,147,000 
15,742 2,220,000 
14,244 2,955,000 
* 13,500 ? 
32.998 2,074,000 
31,663 4,491,000 
*23,700 ? 
24,694 .278,000 
21,122 6,552,000 
20,881 5,096,000 
*17,000 ? 
23,867 15,136,000 
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Ameripol Micro-Black Goes On Stream 


Facilities for large-volume production 
of a new SBR cold rubber containing 
carbon black intimately and uniformly 
mixed with rubber molecules by the 
mechanical process without dispersing 
agent, has been placed on stream by 
Goodrich-Gulf Chemicals, Inc., at its 
Port Neches, Tex., plant. Representing 
an investment of more than $1%4 
million, the new equipment is designed 
to produce 15 million pounds of black 
masterbatch per month on a contin- 
uous-flow basis. Half of styrene-buta- 
diene copolymer reactor lines, with their 
recovery and drying equipment, at the 
Port Neches plant have been converted 
to this production. 

The new product, designated Ameri- 
pol Micro-Black masterbatch, is re- 
ported to give as much as 15% more 
road life. when used as tire tread and 
retread stock, than present SBR rub- 
bers when the carbon black is dry- 
mixed with the rubber in Banburys. 
Its improved abrasion resistance offers 
possibilities for belting, insulation, and 
molded and extruded products sub- 
jected to heavy-duty service, according 
to the firm. 

A feature of the new installation is 


Ameripol 4650 as received 
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Ameripol 4650 milled one minute 


the handling equipment for the Jarge 
amount of carbon black required for 
ihe operation. Delivered to the plant in 
railroad cars the black is discharged 
into a unique zipper belt conveyor 
manufactured by The B. F. Goodrich 
Co. The belt is automatically closed 
into a tube by rubber zippers as it 
leaves the unloading zone. The 500- 
foot-long belt moves the enclosed 
carbon black to storage silos. The car- 
bon black is fed from the silos by 
screw conveyors to automatic measuring 
equipment that discharges it into spe- 
cial equipment for production of carbon 
black slurry after which it is hydraul- 
ically injected into a turbulent stream 
of latex rubber. 

By the addition of a coagulant, a 
blending of the two components takes 
place instantaneously, and the carbon 
black is dispersed uniformly into the 
rubber. After this process, conventional 
filtering and drying procedures are 
carried out before the masterbatch is 
compressed into standard bales. 

To maintain a_ strict control of 
product quality, Goodrich-Gulf has 
equipped a modern laboratory at Port 
Neches for sampling incoming raw ma- 


SBR 160! as received 







SBR 1601 milled one minute 


Photomicrographs show the uniform dispersion of carbon black into 
Ameripol 4650 by Goodrich-Gulf's new dispersion process, as compared 
to carbon black added by dry mixing 
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terials, for checking the carbon black 
at slurry stage, and for testing the 
finished product. The company makes 
13 different types of Ameripol Micro- 
Black masterbatch. 


Canada's Synthetic 
Rubber Plant Closed 


Polymer Corp., Ltd., the Canadian 
synthetic rubber plant has been out of 
production because of a strike of its 
local union of the Oil, Chemical & 
Atomic Workers since mid-March. As 
of late April, there was no indication 
of settlkement of this strike. 

Polymer Corp. made an offer of 
settlement on March 17, but the offer 
was rejected by the union. Polymer 
President E. R. Rowzee indicated a 
willingness in March to resume negoti- 
ations, but said that the March 17 offer 
was final. The union said in turn that 
there would have to be a change in 
the company’s position before further 
negotiations would be undertaken. 

The Polymer Corp. plant in Sarnia, 
Ont., Canada, normally employs about 
1.850 persons. Meanwhile, work for 
another 1,500 Sarnia men at Dow 
Chemical of Canada, Ltd., Fiberglas of 
Canada, Ltd., and Cabot Carbon of 
Canada, Ltd., depends on the ability 
of Polymer Corp. to continue to supply 
steam to these adjoining plants. Im- 
perial Oil, Ltd., which produced basic 
materials for Polymer, was forced to 
close. 

Price competition and rising labor 
costs are said to have dropped Polymer 
Corp.’s earnings from $9.5 million in 
1956 to $6.8 million in 1957, and Dr. 
Rowzee has said that certain changes 
required by the company are necessary 
to protect Polymer’s ability to compete 
for world markets against strong com- 
petition. 

Canadian rubber products manufac- 
turers have had to obtain their syn- 
thetic rubber from the United States, 
and U. S. synthetic rubber producers 
have undoubtedly been supplying Poly- 
mer’s customers abroad during this 
shutdown. 


Dow Cuts Prices 


Dow Corning Corp., Midland, Mich., 
has announced price reduction of its 
Antifoam B silicone defoamer rang- 
ing from 9-6¢ a pound, effective April 
24. This new reduction, the second 
one within six months, brings the 
price of Antifoam B to 65¢ a pound in 
drum quantities. Antifoam B is a water 
dispersible silicone defoamer for aque- 
ous systems which has proved to be an 
excellent means of killing foam in 
virtually all industries. 
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New Liquid Urethane 
Developed by Du Pont 


A new liquid urethane elastomer, 
LD-213, that forms products with ex- 
treme hardness in combination with 
exceptional resistance to impact and 
abrasion, has been announced by E. I. 
du Pont de Nemours & Co., Inc., 
elastomer chemicals department. The 
new rubber is one of a family of 
urethane elastomers based on_ poly- 
tetramethylene ether glycol and Du 
Pont’s “Hylene” organic isocyanates. 
The other developmental rubbers in 
the series—“Adiprene” L! and LD-167 
urethane rubbers—have undergone test- 
ing and evaluation and are now in use 
in the rubber industry. 

Like its predecessors, LD-213 is best 
compounded chemically, that is by ad- 
justment of the glycol, isocyanates, and 
other essential ingredients in the course 
of polymerization and _ cross-linking, 
rather than by the physical methods 
used for conventional rubbers. 

LD-213 yields unusually hard vul- 
canizates while still retaining significant 
elongation as well as properties which 
so nearly approach those of some plas- 
tic resins that it has been termed an 
“elasto-plastic.” In properties, the new 
material is intermediate between hard 
rubbers and structural plastics such as 
nylon. Shore D hardness ranging up- 
ward from 50 to 80 combined with 
250% elongation at break and very 
high impact resistance suggests that 
this new urethane rubber may find ap- 
plication in fields where plastics have 
not been adequate. Properties of rep- 
resentative formulations of the three 
types of urethane elastomer are given 
in the accompanying table. 

As indicated above the tensile and 
tear strengths of LD-213 are high; 
impact resistance can run as high as 
9-10 ft.lbs./in.; resistance to deforma- 
tion is good, and flexural modulus is 
high. The material can be compounded 
to give very high energy absorption. 

Oxygen and ozone appear to have 
little effect on these urethane elasto- 
mers, and resistance to radiation is 
good. LD-213 is not much affected by 
heat up to 250° F. and resists deteriora- 
tion by most oils. 

LD-213 can be processed as a liquid 
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on the same commercially available 
equipment as Adiprenes L and LD-167. 

Applications under investigation in 
which LD-213 shows promise include 
shock-resistant coatings, railroad-car 
draft gear, automotive ball joint bear- 
ings, gears, heel lifts, and large indus- 
trial tires. The two other types are 
already in commercial use for smaller 
industrial tires. 


Rubber Trends'' Views 
USSR Rubber Industry 


“Rubber Trends” is a new quarterly 
bulletin for rubber manufacturers, deal- 
ers, and producers and is available 
from The Economist Intelligence 
United, Ltd., 22 Ryder St.. St. James’s. 
London, S.W.1, England, or Warren S. 
Lockwood, Inc., 60 E. 42nd St., New 
York 17, N. Y., at £30, or $90, a year 
postpaid for the basic subscription. Ad- 
ditional subscription for the same or- 
ganization will cost £5 or $15. 

“Rubber Trends” is prepared and 
edited in London by EIU. Analysis 
and research are supplemented by re- 
ports from expert correspondents in 
the world’s key producing and consum- 
ing areas. Trends in the United States 
are reported to EIU by Warren S&S. 
Lockwood, Inc. 

Each quarterly issue will contain as 
regular features sections on World Bal- 
ance, Trends in Consuming Countries, 
Market Reports, General Notes, and 
Statistics. There will be two special 
features in each issue also, which will 
be in the form of detailed reports on 
specific subjects such as trends in im- 
portant rubber using industries, devel- 
opments in rubber consumption in the 
Communist countries, technical devel- 
opments likely to affect consumption, 
efc. 

The March, 1959, issue of “Rubber 
Trends” consists of 46 pages. One of 
the special reports in this issue is con- 
cerned with “Russian Production and 
Consumption of Rubber”; the other 
with “The Prospects for United King- 
dom Rubber Consumption.” 

Some comments from the features on 
Russian production and consumption 
may be of interest. For example, it is 
stated that although little is known of 





Properties 
100% Modulus, psi. 
Tensile strength, psi. 
Elongation at break, % 
Hardness, Shore A 
D 


Tear strength, ppi.. ASTM D 470 : 

Compression set, %, ASTM D 575A (22 
70°C., 1350: psi.) 

Flexural modulus, psi. 


Impact resistance, notched Izod, ft.Ibs./in. 


Bureau of Standards abrasion index 
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Adiprene L LD-167 LD-213 
1,000 1,900 3,500 
4,500 4,500 *7,500 
450 350 280 
90 95 99 
42 50 78 
60 150 190 

40 

8,000 15,000 90,000 
6 

175 275 380 


t one inch per minute instead of conventional 20 inches. 


the actual scale of rubber consumption 
in the Soviet Union, judging by what is 
known of the current output of syn- 
thetic rubber and allowing for some 
addition to stocks of natural rubber, it 
would appear at present that consump- 
tion is of the order of 550,000 to 600,- 
000 metric tons a year (One metric 
ton equals 0.98-long ton). about 70% 
of which may be synthetic rubber. 
There has been a rapid increase in 
rubber usage since 1950: tire produc- 
tion has increased from $ to 14.4 
million units in that period, and an 
output of 28 million units is planned 
by 1965. Production of rubber foot- 
wear in 1956, the last year for which 
figures are available, was 141.2 million 
pairs; while more than 6 million pairs 
are imported annually from Czecho- 
slovakia and Bulgaria. Increasing in- 
dustrialization will require more belts, 
hose, and insulated wire. 

The first new large synthetic rubber 
plants will go into production in 1961, 
and by 1964 the total planned capacity 
of 1.5 million metric tons is expected 
to be reached. “Rubber Trends” ex- 
presses some doubt that this capacity 
will be reached by 1964. however, 
because of the amount of plant re- 
quired for both the production of the 
rubber and the intermediates. Russian 
uncertainties about the future supply 
position of rubber seem to be empha- 
sized both by the scale on which re- 
search is being conducted into the 
substitution of plastics for both natural 
and synthetic rubber and the eagerness 
cf the Soviet authorities to develop 
their trade with Ceylon and Indonesia. 


To Build Carbon Black 
Plant in Rotterdam 


Continental Carbon Co. has an- 
nounced plans to construct a carbon 
black plant at Rotterdam in the Neth- 
erlands, to cost approximately $2.5 
million, which will have an_ initial 
annual capacity of 15,000 tons of high- 
abrasion carbon black. Construction 
on the plant will start immediately, 
with completion set for early 1960. 

Continental Carbon Co. is owned 
by Continental Oil Co.. Houston, Tex.: 
The Shamrock Oil & Gas Corp., Ama- 
rillo, Tex.; and Witco Chernical Co., 
New York, N. Y. It operates carbon 
black plants at Lake Charles, La., 
Ponca City, Okla., Sunray, Tex., and 
Eunice, N. M., and will own 50% of a 
carbon black installation to be built 
this year in France. 

H. L. Woltersom, chairman of the 
Rotterdamsche Bank, has accepted the 
chairmanship of the new company. 
W. H. Thorbecke has been designated 
managing director for this operation. 

Distribution of the products will be 
undertaken through the worldwide 
Witco marketing organization. 
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Cis-4 Now On-Stream 


Phillips Petroleum Co., Bartlesville, 
Okla., which has reported success in 
severe tire tread road tests of its new 
cis-polybutadiene synthetic — rubber, 
called Cis-4 (Phillips trademark), said 
that plant operation has been started 
to produce at a semi-commercial rate 
of more than one million pounds a 
year. 

Quantities of the material suitable 
for large-scale market evaluation were 
available in April at a development 
price of $1.00 a pound. Phillips said 
that commercial production of the 
polymer is technically and economic- 
ally feasible. 

Continuation of tests has confirmed 
the original results which showed that 
Cis-4 alone, or in blends containing 
up to 50% of natural rubber, consist- 
ently outperformed natural rubber, ac- 
cording to Phillips. Cis-4 gave 30 to 
40% longer tread wear, and, of even 
greater importance, it gave remarkably 
long tread wear in truck tires, with 
less heat generation than in natural 
rubber tires of corresponding sizes. 


Litchfield Trusts 


Paul W. Litchfield, honorary chair- 
man of the board of The Goodyear 
Tire & Rubber Co., Akron, O., who 
died on March 18, established chari- 
table trusts worth $1,050,000, accord- 
ing to the trustees of the funds. The 
trusts are separate from his estate. The 
trusts are the Paul W. Litchfield Chari- 
table Trust of $650,000 and the Paul 
W. Litchfield Foundation of $400,000. 

The Charitable Trust will be prompt- 
ly distributed by the First National 
Bank of Akron, trustee, equally among 
the Children’s Hospital of Akron: Boy 
Scouts of America, Akron Area Coun- 
cil; the University of Akron, to be 
added to its endowment fund; the 
Church of Our Saviour of Akron, to be 
added to its endowment fund; and 
Massachusetts Institute of Technology, 
Cambridge, Mass., from which Mr. 
Litchfield was graduated in 1896. 

The charitable purposes of the $400,- 
000 Foundation were not announced 
at this time. 


New ESB-Reeves Firm 


The Electric Storage Battery Co., 
Philadelphia, Pa., and Reeves Brothers, 
Inc., New York, N. Y., have formed 
a jointly owned corporation for the 
development of porous and micro- 
porous plastic materials for wearing 
apparel and other end-uses. The an- 
nouncement was jointly made by C. F. 
Norberg, president of ESB, and John E. 
Reeves, president of Reeves Brothers. 

The new firm, called the ESB- 
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incorporated in Dela- 
ware, will utilize the technology of 
both ESB and Reeves Brothers, the 
latter through its Vulcan Rubber Prod- 
ucts Division. ESB, a leader in the 
whole field of packaged power devices, 
has worked for some years in this area 
with materials applicable to batteries. 
Reeves Brothers, Inc., long a leader 
in the making of fine-quality textiles, 
has announced that developments are 
well advanced to apply microporous 
materials to such items as rainwear, 


Reeves Corp., 


infants’ wear, coverings, military ap- 
parel, and sponge-type materials. 
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View of mutilated Dayton tire filled 

with Polyrubber which provided nor- 

mal support and stability during 
following road tests 


New Foam-Filled Tire 
By Dayton Rubber 


A unique urethane-foam-filled tire 
developed by The Dayton Rubber Co., 
Dayton, O., may lead to a safe, 
blowout-proof, airless tire that would 
provide as comfortable a ride as con- 
ventional equipment. Initial tests per- 
formed on the experimental prototype, 
researched in Dayton’s Freedlander 
Research & Development Laboratories, 
Hawthorne, Calif., indicated that the 
tire will not deflate even after extensive 
mutilation. 

Filled with Polyrubber, a controlled 
density urethane foam of special for- 
mulation, the tire was drilled through 
the sidewall with a one-inch hole, then 
shot with a dozen high-powered rifle 
bullets. The tire was extensively road 
tested without any change in its riding 
qualities being apparent, according to 
Dayton Rubber. 

Following this series of tests, a 
three-inch wide and deep wedge was 
cut across the tire and into the Poly- 
rubber filling, which was reported to 
have remained intact without dissipa- 
tion or protrusion during subsequent 
driving. 


— News about People 

















[he Polyrubber is inserted into a 
Dayton tubeless tire forming a perma- 
nent bond with both casing and metal 
rim; its adhesion is as 
cohesion. Repeated road tests with the 
foam-filled tires revealed Sta- 
bility and less lateral distortion during 
high-speed cornering, and better shock 


great as Its 


greater 


absorption without the — reciprocal 
bouncing effect shown by air-filled 


tires, reported the rubber company. 

There was no estimate when the new 
airless tire will be put on the market 
as the new Dayton tire will be further 
subjected to a complete series of 
developmental tests. 


In another recent announcement, 
C. M. Christie, president of Dayton 
Rubber, predicted the availability of 
automobile tires molded from solid 
urethane without cords. plies. or ex- 
pensive fabrication which will give 
greatly increased mileage at consider- 


ably lower cost. He spoke before the 
Chamber of Commerce of Springfield, 
Mo.. the site of a new Dayton 
mechanical rubber goods plant now 
nearing completion. 

Tires made from solid urethane will 
hold normal air pressure indefinitely 
because of the non-porous nature of 
the material, he stated. They will give 
at least twice the mileage of any con- 
ventional tire and will cost far 
Also, the material could be supplied 
in any color, custom blended to match 
the car’s finish. Use of solid urethane 


less. 


as a long-wearing tread material is 
already under development. he con- 
cluded. 


New Flooring Council 


The Rubber and Vinv! Flooring 
Council has been formed as a sub- 
sidiary of the Rubber Manufacturers 
Association, Inc., according to C. P. 
McFadden. chairman of the flooring 
division of RMA. This Council is ex- 
pected to expand the rubber flooring 
promotional program carried on by the 
RMA flooring division. and to sponsor 
joint promotion of solid rubber and 
vinyl flooring. 

One objective of the program will be 
to clarify the meaning of solid vinyl as 
the highest quality viny! flooring as 
differentiated from the various other 
types which are commonly called 
vinyl. 

Members of the Rubber and Vinyl 
Flooring Council include: American 
Biltrite Rubber Co., Trenton. N. J.; 
Bonafide Mills, Inc., New York. N. Y.; 
The Danbury Rubber Co., Danbury, 
Conn.; The General Tire & Rubber 
Co., Akron, O.; Kentile. Inc., Brooklyn, 
N. Y.; The R.C.A. Rubber Co.. Akron; 
Robbins Floor Products, Inc.. Tuscum- 
bia, Ala.; Vinyl Plastics. Inc., Sheboy- 
gan, Wis. The new Council will 
headquarter at 444 Madison Ave., New 
York, N. Y. 
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NSC Contest Winners 


The final results of the 1958 Rubber 
Section safety contest of the National 
Safety Council, Chicago, IIl., have been 
announced. Of the 163 contestants 
completing the annual contest, 31 of 
the plants had perfect records for 1958. 
The accident frequency rate is based 
on lost-time accidents per million man- 
hours worked.  First-place winners 
(many of these were ties), second 
place, and third-place winners in some 
tollow: 

1 (more than 400.000 man- 
hours worked per month): United 
States Rubber Co.’s footwear plant, 
Naugatuck. Conn., first place: The Fire- 
stone Tire & Rubber Co.’s Brentford, 
England. plant, second place; and U. S. 
Rubber’s Mishawaka. Ind., plant. third. 

Division 2 (200,000 to 400.000 man- 
hours per month): first place went to 
The Goodyear Tire & Rubber Co’s 
Java. Indonesia, plant; second place, 
The Firestone Industrial Products Co.'s 
plant in Noblesville, Ind.: and third 
place to Firestone’s plant in Bombay, 
India. 

Division 3 (100,000 to 200.000 man- 
hours per month): The following 
plants all won first-place awards in this 
division: Firestone’s fuel cell division 
in Los Angeles, Calif.: U. S. Rubber’s 
plant in Woonsocket. R. I.: Dominion 
Rubber Co., Ltd., mechanical goods 
division. Montreal, P.Q.. Canada (a 
U. S. Rubber subsidiary). 

Division 4 (50,000 to 100,000 man- 
hours per month): 11 plants tied for 
first place in this division, including: 
U. S. Rubber, Washington, Ind.: Amer- 
ican Synthetic Rubber. Louisville, Ky.; 
Goodyear, in Peru, S, A.: Firestone’s 
plants in Manila, Philippines. and in 
Akron, O. (synthetic rubber plant); 
Stauffer Chemical Co.’s molded prod- 
ucts division, Los Angeles. Calif.: U. S. 
Rubber’s general research center and 
its Naugatuck Chemical Division, 
Naugatuck. Conn.; Duroflex,  Inc., 
Buena Vista, Va.; B. F. Goodrich’s 
sponge products plant 2, Shelton, 
Conn.: and Goodyear’s plant in Wal- 
lasey, England. 

Division 5 


Cases, 


Division 


5 (under 50,000 manhours 
per month): here again a large num- 
ber of plants won first-place awards, 
including: Corduroy Rubber Co., 
Grand Rapids, Mich.:. General Shoe 
Corp., Nashville, Tenn.: U. S. Rubber 
plants at Santa Ana, Calif.. and Sandy 
Hook, Conn. Goodrich’s Riverside, 
N. J. and DuBois, Pa., plants; Good- 
year’s Muncie, Ind., plant; Flintkote 
Co., Whippany, N. J.; Canadian Lastex, 
Ltd., Montreal; Goodrich’s sponge prod- 
ucts plant 3; Firestone, Magnolia, Ark.; 
Rogers Corp., Willimantic, Conn.: 
Firestone’s Akron retread plant and 
Los Angeles, Calif., industrial products 
plant; and Ideal Roller Mfg. Co.., 
Chamblee, Ga. 

The average frequency rates for the 
various divisions were as follows: 
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Timken Offers To Buy 
British Timken Stock 


The Timken Roller Bearing Co., Can- 
ton, O., recently offered to purchase for 
cash the ordinary shares of British 
limken, Ltd., owned by minority hold- 
ers at a price of £4.3.9d ($11.725) for 
each share. The American company 
presently owns 2,662,500 shares of the 
outstanding 5,000,000 ordinary shares 
of the British company. 

The offer is conditional upon accep- 
tance of not less than three-fourths in 
number of the holders of the 2,377,500 
minority shares representing not less 
than 90% of the shares involved or 
such lesser proportion of the holders 
and lesser percentage of the minority 
shares as the American company shall 
determine. It is also subject to the ap- 
propriate consent by British Govern- 
ment authorities. 

British Timken, Ltd., also has out- 
standing 1,000,000 4% cumulative re- 
deemable preference shares of £1 each 
which will be redeemed if the offer as 
to the common shares is accepted. 

The relation between the American 
and the British company was the sub- 
ject of an anti-trust suit filed by the 
government in 1948. The final decision 
of the Supreme Court of the United 
States on appeal in that case was ren- 
dered in 1951 and the decision of the 
District Court (which had been adverse 
to Timken) was approved in part, but 
the American company was permitted 
to retain its stock in the British com- 
pany. 

The present program outlined above, 
eliminating the British corporate struc- 
ture and combining the operations now 
handled by British Timken with those 
of the American company, has been 
discussed with the Department of Jus- 
tice which has indicated no objection 
to the program. 

The combination of the facilities of 
the two companies will make it possible 
for Timken to compete more effectively 
worldwide and will bring about cost 
savings in manufacture and eliminate 
needless duplication of sales, service, 
research, and development activities. 


Plans New Test Track 


Construction of what is said to be 
the world’s largest tire testing track 
near Uvalde, Tex., has been started by 
The General Tire & Rubber Co., Ak- 
ron, O. Designed by the firm’s central 
engineering division, the 8% mile 


track comprising a_ two-lane testing 
oval will be completed and available 
for tire tests by September 1. 

A_ high-speed testing facility, the 
track will have one-mile radius turns 
and straightways of approximately one 
mile. Overall the track will be 44 feet 
wide on an eight-inch compacted base. 
The top surface will be rock asphalt. 

The outer lane, designed principally 
for testing of automobile tires, will be 
banked to meet the speed requirements. 
The inner lane is designed for truck 
tire testing. The lanes will be enclosed 
by deerproof fence on both sides. 

Future plans for the new testing site, 
which will be operated in addition to 
General Tire’s present facilities in the 
San Antonio, Tex., area, include pro- 
visions for off-the-road and farm equip- 
ment tire tests. 

Service facilities to be built at the 
Uvalde site include a 3,000-square-foot 
office building and an 8,000-square-foot 
garage for the truck and automobile 
fleet that will be operated there. 


Letters to the Editor 


(Continued from page 174) 


I have had no experience with the 
stress relaxation technique used to 
evaluate network cleavage of polymers, 
but it is an interesting approach and 
appears to fall in line with the known 
characteristics of these polymers as we 
see them in our actual service ex- 
perience. - 

R. T. LAPORTE 
Manager, Tire Research 
and Compounding, 
Seiberling Rubber Co., 
Akron, O. 


This reader thinks our articles on 
statistical methods helpful. 

April 22, 1959 
DEAR SIR: 

I have read with considerable inter- 
est Professor Westcott’s article on Fre- 
quency Distributions which appeared 
in the March, 1959, issue of RUBBER 
Wor_tp. In my opinion a series of 
articles on statistical techniques such 
as you contemplate is long overdue as 
a publication aimed at the rubber in- 
dustry in general, and the rubber com- 
pounder in particular. 

The average rubber compounder has, 
unfortunately, little conception of the 
use or value of even the simpler statis- 
tical concepts. The series of articles 
which you have begun should go a long 
way toward encouraging wide use of 
statistical techniques in our industry. 
You are to be congratulated for leading 
the way in this important field. 

EpwarpD F. Woop 
United States Rubber Co., 
Passaic, N. J. 
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Each Witco-Continental plant represents years of experience and know-how in 
the production of furnace or channel black. Together, they insure carbon blacks 
of the highest quality, and suited to individual needs of each rubber goods man- 
ufacturer. WITCO CHEMICAL COMPANY—CONTINENTAL CARBON COMPANY 








Grades of rubber blacks produced by each of the Witco-Continental plants are: 


EUNICE, N. MEXICO SUNRAY, TEXAS 
Channel Blacks ; Gas Furnace Blacks 
Continental? AA-(EPC) Continex SRF 
Continental A-(MPC) Continex SRF-NS 
Continental R-40-(CC) Continex HMF 
Gas Furnace Blacks Oil Furnace Blacks 
Continex® SRF Continex FEF 
Continex SRF-NS Continex GPF 
WEST LAKE, LA. PONCA CITY, OKLA. 
Oil Furnace Blacks Oil Furnace Blacks 
Continex HAF Continex HAF 
Continex CF Continex ISAF 
Continex CF 


Technical Service Laboratories at: 
Akron, Ohio + Amarillo, Texas 














WITCO CHEMICAL COMPANY, Inc. - CONTINENTAL CARBON COMPANY 
122 East 42nd Street, New York 17, N. Y. 


Chicago * Boston « Akron « Atlanta * Houston * Los Angeles * San Francisco 
London and Manchester, England 
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PHILLIPS CHEMICAL CO. has be- 
gun the commercial production of dis- 
persant-free cold SBR = black miaster- 
batches at its plant near Borger, Tex. 
The first of these masterbatches are 
Philprene 6661, which contains 52 
parts of HAF black (Philblack 0) and 
10 parts of highly aromatic oil (Phil- 
rich 5); and Philprene 6662, which 
contains 52 parts of ISAF black (Phil- 
black I) and 12.5 parts of the same 
HA oil, all on 100 parts of SBR 1500. 
Plans are being made by Phillips to 
produce several other types of these 
masterbatches, it is said. 


BELL TELEPHONE LABORATO- 
RIES plans building a $20-million 
modern laboratory at Holmdel, N. J., 
to meet the expanding need of research 
and development to advance communi- 
cations. Bell Laboratories, the research 
and development organization for the 
Bell Telephone System, employs nearly 
11,000 people at 18 locations in 10 
states. The bulk of these employes are 
in New York, N. Y., and in Murray 
Hill and Whippany, N. J. The new 
building at the 430-acre site at Holmdel 
will be added to the buildings which 
presently house 150 scientists, engineers, 
and staff studying high-frequency radio 
and electronics. The present Holmdel 
laboratory has been the site of many 
historic communications developments, 
over the past three decades, in radio 
telephony and ultra-short wave propa- 
gation. 


ARMSTRONG CORK CO.’S indus- 
trial division, Lancaster, Pa., has devel- 
oped and is marketing a new plastic and 
ceramic wall-tile adhesive that allows up 
to 12 hours’ working time. The new ad- 
hesive, called G-386, is a short, buttery, 
easy-spreading, white rubber-based com- 
position that remains permanently elas- 
tic and rubbery and does not oxidize, 
bleed from joints, discolor, or become 
hard or brittle with age, it is claimed. 
Designed for installing polystyrene wall 
tiles or extruded polystyrene panels to 
smooth, clean, structurally sound wall 
surfaces, G-386 reacts chemically with 
the back of the plastic surface after pro- 
longed contact to form an inseparable 
bond. This adhesive can also be used 
with excellent results for installing cer- 
amic wall tile. 
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AMERICAN CYANAMID  CO., 
Bound Brook, N. J., has developed a 
new ultra-violet absorber, called UV 
314, for polyethylene and polypropy- 
lene for outdoor use which is expected 
to be available commercially next year. 
UV 314, 2,2’-dihydroxy-2-n-octoxy- 
benzophenone, will be used initially in 
polyethylene fibers, films, and sheeting 
and is expected to increase annual 
polyethylene consumption as much as 
10 to 50%. Polyethylene consumption 
in 1958 reached 832 million pounds. A 
similar impact on the polypropylene 
market is anticipated. UV 314 is a pale 
yellow powder that absorbs strongly in 
the 300-375 millimicron range of the 
ultra-violet. Its long alkyl group 
(n-octyl) at the ether linkage makes it 
compatible with polyolefins. 


PHILLIPS ELECTRICAL  CO., 
LTD., Brockville, Ont., Canada, manu- 
facturer of electrical conductors since 
1889, plans to establish a wire and 
cable plant in the Halifax area and has 
been negotiating with Industrial Es- 
tates. Ltd. The Halifax site in the 
Maritime Provinces will allow full ad- 
vantage to be taken of low-cost water 
transport to bring in raw materials, and 
to allow the new plant to serve Phillips” 
established markets in South America 
and the Caribbean area. Phillips plans 
to manufacture all types of wire cable 
for which there is demand in the At- 
lantic provinces, together with those 
products required for the export mar- 
ket. These include bare and insulated 
copper and aluminum conductors for 
use in the power and telephone utilities 
and a complete line of building wire 
products. 


THE FIRESTONE TIRE & RUB- 
BER CO., Akron, O., recently awarded 
college scholarships to 27 high school 
seniors, sons and daughters of Fire- 
stone employes throughout the United 
States. according to Harvey S. Fire- 
stone, Jr., chairman and chief executive 
officer of the company. Full tuition, 
fees, textbooks, and a substantial con- 
tribution toward room and board are 
provided by each scholarship. They are 
renewable each year for a total of four 
years, Next fall a total of 101 young 
men and women will attend college 
under Firestone scholarships. 





THE TEXAS- U. S. CHEMICAL 
CO. plans moving its executive-ad- 
ministrative headquarters from New 
York, N. Y., to Port Neches, Tex., 
tentatively scheduled for early June. 
The company’s sales staff will continue 
to headquarter in New York from 
which it directs domestic and foreign 
sales of the company’s Synpol SBR 
rubbers. The research and _ technical 
service laboratories will also be main- 
tained in Parsippany, N. J. The com- 
pany, jointly owned by The Texas Co. 
and United States Rubber Co., operates 
a large synthetic rubber plant in Port 
Neches and also has a half ownership 
in the world’s largest butadiene plant 
there. 


PLAX CORP., Hartford, Conn., has 
purchased from Shulton, Inc., Clifton, 
N. J., the exclusive rights to United 
States patent No. 2,811,468 and related 
worldwide patents for the fluorination 
of plastics. Fluorination of polyethylene 
containers, molded parts, and film is ex- 
pected to be among the first applica- 
tions. Plax has been investigating fluor- 
ination as a method for reducing the 
permeability of polyethylene and other 
thermoplastics. Though the process is 
not yet commercial, developments to 
date are said to be promising. The fluor- 
ination of polyethylene packages, as a 
supplement to present Plax commercial 
bottle linings, extends further the pos- 
sibilities of marketing heretofore non- 
packagable products through extended 
shelf-life. 


THE GOODYEAR TIRE & RUB- 
BER CO.’S industrial products division 
has split its New York sales and serv- 


ice district into a New York district. 
north, and a New York district. met- 
ropolitan, according to J. W. Smith, 


eastern region manager for the divi- 
sion, H. L. Jinkerson has been named 
manager of the north district, and B. 
E. McClelland has been appointed 
manager of the metropolitan New York 
district. The move was made to increase 
service and sales efficiency in the area. 
which is increasing in importance and 
complexity as an automation center. 
Headquarters for both districts will be 
at Goodyear’s office in New York, 


Ne ¥. 


B. F. GOODRICH INDUSTRIAL 
PRODUCTS CO., Akron, O., has 
added wrist-band color codes, indicat- 
ing glove sizes, to the Surgiderm line 
of surgeon’s gloves recently introduced 
by its sundries division. Color-banded 
wrist construction supplements — the 
original rolled-wrist style. The gloves 
are said to reduce hand fatigue by re- 
quiring up to 30% less energy to flex 


the fingers and hands than conven- 
tional surgeon’s gloves. The gloves 
combine softness and comfort with 


strength and excellent aging qualities, 
according to BFG. 
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THE GENERAL TIRE & RUBBER 
CO., Akron, O., has announced that 
its new All Grip Traction tractor tire 
is constructed with Nygen cord, the 
first tractor tire to incorporate any 
kind of nylon construction. Featuring 
a radical double-curved cleat design, 
the new tire employs a unique age- 
resistant tread rubber. The tire’s Nygen 
cord construction gives up to 50% 
ereater resistance than conventionally 
constructed tires to bruise, furrow and 
impact breaks. and repels moisture and 
damp rot. according to General. The 
new tractor tire has been designed in 
all sizes for use on the latest extra- 
wide base rims. 


THE GOODYEAR TIRE & RUB- 
BER CO., Akron, O., will begin con- 
struction of a $7-million tire manu- 
facturing plant in France as soon as 
plans can be completed, according to 
E. J. Thomas, chairman. The company 
is now. studying site locations in 
France, and a decision is expected 
shortly as to the plant location. The 
new overseas plant will be the first 
such facility in France to be built and 
owned by an American tire manufac- 
turer. reports Goodyear. The French 
facility will bring to 29 the number of 
overseas plants where Goodyear tires 
are manufactured, and to 58 the total 
number of Goodyear manufacturing 
operations worldwide. 


B. F. GOODRICH INDUSTRIAL 
PRODUCTS CO., Akron, O., has 
developed a new line of boat slings 
which are said to combine strength 
with flexibility. Twelve-inch wide. five- 
ply rubber slings reinforced with nylon 
cord sold by Railey Milam, Inc., 
Miami Beach, Fla., and used by 
Miami Beach Boat Works. hoist 20.000 
pounds, yet have none of the stiffness 
that can mar or damage woodwork, 
paint. or hardware. Slings are con- 
structed like endless conveyor belts 
with two strands of a sling vulcanized 
to each other except for a ioop left 
open at either end. BFG recommends 
the loop-built. nylon-cord construction 
because it provides excellent  flexi- 
bility, high tear-resistance. and best 
resistance to mildew and the effects of 
salt water. 


THE NINTH CANADIAN HIGH 
POLYMER FORUM will be held at 
the Guild Inn, Toronto, Ont., Canada, 
on October 26-28. The Forum, spon- 
sored by the National Research Coun- 
cil of Canada in cooperation with 
the Chemical Institute of Canada, is 
devoted to all aspects of polymer sci- 
ence. General information concerning 
the Forum can be obtained by writing 
to Dr. M. H. Jones. chairman, Ninth 
Canadian High Polymer Forum, On- 
tario Research Foundation, 43 Queen's 
Park. Toronto 5, Ont., Canada. 
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THIOKOL CHEMICAL CORP., 
Trenton, N. J., discontinued its butyl 
rubber sales and service program, ef- 
fective April 30. This action is based 
on the decision of Petroleum Chemi- 
cals, Inc.. with which Thiokol Chemical 
Corp. has been associated in the de- 
velopment and expansion of markets 
for butyl rubber, not to construct a 
butyl rubber plant at this time. PCI 
feels that the estimated return on_ its 
investment is not attractive owing to 
the high cost of constructing the neces- 
sary facilities. Thiokol’s butyl rubber 
salesmen will become part of its en- 
larged marketing group. which will 
broaden its coverage of the rubber 
industry. After April 30, orders re- 
ceived by Thiokol will be forwarded 
to The Enjay Co. for processing. 


IMPERIAL RUBBER MFG. CO., 
INC., Hackettstown, N. J., has ac- 
quired a new, modern, and larger plant 
with an annual production capacity of 
eight million pounds of tread rubber. 
Two No. 11 Banbury mixers and re- 
lated equipment are being installed in 
the plant’s 19,000 square feet of floor 
space. One mixer will be used exclu- 
sively for tread rubber: the other, for 
Imperial’s new chemically cross-linked 
polyethylene compounds. James Cooke 
formerly managing director of the 
Cooke Color & Chemical Co., is di-, 
recting the 25-year-old rubber com-} 
pany’s expansion program. The new 
plant will have a daily capacity of 25,- 
000 pounds of tread rubber and 25,000 
pounds of polyethylene compounds. 


COPOLYMER RUBBER & 
CHEMICAL CORP., Baton Rouge, 
La., recently increased its dry rubber 
production by adding a fifth line to its 
facilities which has twice the capacity of 
any one of the other four lines. The 
new line increases production capacity 


from 12,000,000 pounds gross per 
month to approximately 18,000,000 


pounds gross per month. Also, R. F. 
Schultz has joined the company as di- 
rector of research and development, 
effective March 1. He replaces P. G. 
Carpenter, now acting general man- 
ager of the plant. 


CHAMPION RUBBER PROD- 
UCTS CO., Los Angeles, Calif., is 
fabricating an electrically conductive 
silicone rubber part for use in a silicone 
electrode made by Tinker & Rasor Co., 
San Gabriel, Calif. The electrode is 
used as a detector in locating “holi- 
days” or holes, leaks and bare spots 
in the films of protective coatings on 
equipment in which corrosive gases or 
liquids are transported or stored. The 
conductive rubber part of the electrode 
is made from Union Carbide K-1516 
conductive silicone rubber compound, 
a material developed by silicones divi- 
sion, Union Carbide Corp. 


UNION CARBIDE OLEFINS CO., 
division of Union Carbide Corp., New 
York, N. Y., is discontinuing the sale 
of solvent recovery plants, but will 
continue selling Columbia activated 
carbon for recovery purposes. Effec- 
tive immediately, Columbia activated 
carbon solvent recovery plants pre- 
viously designed and supplied by Union 
Carbide will be manufactured and sold 
by Vulcan-Cincinnati, Inc., engineer 
and constructor, of Cincinnati, O. 


ENJAY CO., INC., New York, 
N. Y., reports that the use of butyl 
rubber in sealants for curtain wall 
construction has grown rapidly in the 
last few years. James F. Wernersbach, 
Enjay technical representative, speak- 
ing at the eighth annual meeting of 
the Building Research Institute on 
April 7 in Pittsburgh, attributed this 
growth to: (1) recent advances made 
in butyl technology and (2) a sincere 
desire on the part of sealant manu- 
facturers to develop a practical, dur- 
able, and economical sealant for curtain 
walls. The wide variety of sealants 
includes inflatable, preformed, and 
composite gaskets; calking compounds 
for hidden and exposed joints; and 
tapes with fabric or cured rubber 
inserts. 


THE GOODYEAR TIRE & RUB- 
BER CO.’S packaging films department, 
Akron, O., predicted a 10% sales in- 
crease this year over those of 1958 
for its packaging films. E. H. Dours, 
sales manager of the department, while 
speaking at the American Management 
Association’s twenty-eighth National 
Packaging Exposition in Chicago, IIl., 
April 13-17, stated that first-quarter 
sales ran more than 15% ahead of sales 
in the corresponding period in 1958. 
Goodyear production facilities have 
been increased approximately 25% at 
both the Akron and St. Marys, O., 
film plants. Additional capacity for 
Videne will come this summer with 
volume operation of Goodyear’s new 
$10 million chemical plant at Apple 
Grove, W. Va. 


ABBEY PLASTICS CORP., Hud- 
son, Mass., has developed an electri- 
cally conductive polyvinyl chloride 
compound. designated Abbey 100. The 
material, described as a semi-conduc- 
tor, has an electrical volume resistivity 
of 11 ohms per centimeter cubed. It is 
commercially available for extrusion, 
calendering, and injection molding. 
Suggested uses include: replacement 
for copper braid in communications 
wire, semi-conductive electrical tape 
shielding on microphone cable, igni- 
tion-wire conductors and shielded wire 
for use on coaxial and high-voltage 
cables. Abbey 100 is compounded from 
Opalon vinyl resin supplied by Mon- 
santo Chemical Co. 


RUBBER WORLD 


CORP. 
plans to dedicate its new $3,800,000 
research center on Grand Island, near 


HOOKER CHEMICAL 
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Niagara Falls, N. Y.. on June 2. with 
Governor Nelson A. Rockefeller as the 
key speaker at the formal ceremonies. 
Plans are being prepared to invite 
formally a considerable number of 
guests to the ceremonies on Dedication 
Day. 


B. F. GOODRICH TIRE CO., a 
division of the B. F. Goodrich Co., 
plans to erect a modern, new distribu- 
tion center at Evendale, a suburb of 
Cincinnati, O. A  52,000-square-foot 
office-warehouse will be built on a four- 
acre tract at 2929 Exon Ave., part of 
the Evendale Industrial Rail Sites. Inc., 
scheduled to be completed by the mid- 
dle of October. In addition to ware- 
housing the tire company’s complete 
line of tires, the building will house 
the company’s Cincinnati zone offices. 
It will serve large parts of Ohio, 
Indiana, Kentucky and West Virginia. 


THE GOODYEAR TIRE & RUB- 
BER CO., Akron, O., is offering a full 
service policy backing car owners who 
buy tires equipped with its Captive- 
Air Steel Cord Safety Shields, which 
are said to eliminate virtually the pos- 
sibility of a flat tire. The shields are 
used on the company’s Double Eagle. 
Custom Nylon Super Cushion, Blue 
Streak, and Suburbanite winter tires. 
The policy includes Goodyear’s pay- 
ment for road service, free replace- 
ment of the shield, and full allowance 
for unused tire mileage if the tire is 
damaged in service. 


UBS CHEMICAL CORP., Cam- 
bridge, Mass., has broken ground for 
the construction of a pilot plant and 
laboratory in Marlboro, Mass.. sched- 
uled for completion in June. The new 
buildings, to be settled on part of an 
18-acre site located in the Massachu- 
setts Industrial Center, will house a 
polymer development laboratory and a 
small-scale production plant containing 
a multiple number of reactors and stor- 
age facilities. UBS is a leading manu- 
facturer of polymer emulsions used by 
the floor finish, leather, and paper in- 
dustries and in fabric backings and 
industrial adhesives. 


IMPERIAL COLOR CHEMICAL 
& PAPER CORP., Glens Falls, N. Y., 
has been assigned United States patent 
No. 2.878.134, covering the product 
and process claims for the manufac- 
ture of a full range of mercury cad- 
mium pigments, which Imperial has 
registered under the trade mark “Mer- 
cadium.” The patent was issued to the 
company’s L. J. Gagliano and J. E. 
Daly for the invention of new basic 
pigments with a wide variety of hues 
in the orange, red, and maroon ranges. 


May, 1959 





MONSANTO CHEMICAL CO., St. 
Louis, Mo., is now offering its delayed- 
action sulfenamide accelerators, San- 
tocure and Santocure NS, in a new 
convenient briquette form = in’ which 
the dry chemicals are pressed into 
miniature, pillow-shaped briquettes 
measuring only a half-inch in length 
and which was developed primarily for 
use in internal mixers. This new form 
is reported to be exceptionally free- 
flowing for maximum handling and 
weighing ease, both in automatic 
weighing machines and older types of 
equipment. The apparent density of 
these briquettes is estimated to be 20% 
lower than that of the powders. 


ALLIED CHEMICAL CORP.'S 
plastics and coal chemicals division 
has announced completion of new 
phthalate ester plasticizer facilities at 
its Toledo, O., plant. The firm now 
offers its customers the advantage of a 
single basic source with varied plant 
and distributing locations capable of 
supplying its complete line of plasti- 
cizers. 


B. F. GOODRICH INDUSTRIAL 
PRODUCTS CO., Akron, O., recently 
shipped its largest single belt, nearly 
six miles of rubber conveyor belting, 
destined for use on one of the world’s 
longest permanent overland transport 
belt conveyor systems. The belting will 
be installed at the Ideal Cement Co. 
plant, Ada, Okla., to convey raw mate- 
rials. One section of the system, nearly 
12,000 feet long, requires a single rub- 
ber belt more than 42 miles long, said 
to be longest single flight of belt ever 
engineered into such a conveyor sys- 
tem. BFG’s Nyfil fabric, a combination 
of super-strength rayon with nylon 
filler, forms the internal reinforcement 
of the rubber belts. 


New showroom of Robbins 
Floor Products, Inc., at 515 
Madison Ave., New York, 
N. Y., is an attractively co- 
ordinated display of all the 
firm's lines—vinyl, rubber, 
and cork tile. Floor installa- 
tion features Byzantine, 
with matching feature 
strips, and Queen Anne 
patterns. Vignettes at left 
highlight Custom Cloud 
Pompeiian, first custom 
color line in smooth surface 
flooring. Sliding panels at 
right sample all Robbins 
patterns. Pillars display new 
vinyl mosaics. 











Briefs 


THE C. P. HALL CO. OF LOS 
ANGELES has been appointed sales 
agent in five western states for Synpol 
SBR, produced by the  Texas- 
U. S. Chemical Co. C. P. Hall has its 
main offices at 1340 E. 6th St.. Los 
Angeles. Calif. It also has a warehouse 
at this location, and a second ware- 
house in Oakland, Calif.. which serv- 
ices the Oakland-San Francisco area. 
In addition to California, it will handle 
sales of Synpol in Washington, Oregon, 
Utah, and Colorado. 








RIPPLE SOLE CORP., Detroit, 
Mich., has announced that Denmark 
has granted trade mark registration for 
its Ripple sole. The Danish certificate 
of registration, No. 187-1959, gives 
protection covering footwear, and soles 
and heels, effective February 7. accord- 
ing to Leonard Hack, president of 
Ripple Sole. 


THE B. F. GOODRICH CO., 
Akron, O., has denated gifts totaling 
$50,000 to five leading privately fi- 
nanced universities. Gifts of $10,000 
each have been made to Harvard, Yale. 
Princeton, Cornell, and the University 
of Chicago, according to J. W. Keener. 
BFG president. BFG’s aid to education 
program in 1958 totaled more than 
$120,000 in donations to United States 
universities, in addition to more than 
$160,000 of tax . payments directly 
traceable to the support of publicly 
financed institutions of higher learning. 


RUBATEX PRODUCTS, INC., has 
announced that its laboratory now is 
located at 48 Main St., Byfield, Mass., 
and its new phone’ number is 
HOmestead (Newburyport) 5-7418. 


The laboratory was previously at 27 
Upham St., Melrose 76, Mass. 
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THE GOODYEAR TIRE & RUB- 
BER CO., Akron, O., has added Delco 
batteries to its automotive accessory 
line and will distribute them through 
its trade sales channels. The batteries, 
manufactured by the Delco-Remy divi- 
sion of General Motors Corp., will be 
merchandised in line with the com- 
pany’s policy of offering nationally 
known brands at the retail level. The 
batteries will be available through 
Goodyear outlets in most areas in the 
near future. 


SEIBERLING RUBBER CO., Ak- 
ron, O., has added a new lug-type 
truck tire, called the Trans-Rib, to its 
product line. The new tire, designed 
for heavy-duty highway 
developed to keep pace with current 
trends to heavier freight shipments 
over the road, and larger, more power- 
ful trucks. The Trans-Rib is built with 
nylon cord and has a wider tread than 
ordinary lug-type tires—a move to in- 
crease road contact, and mileage per- 
formance. Extra rubber has been added 
to the shoulder, Seiberling reports, a 
sensitive wearing area in tandem-axle 
cperations. 


service, Was 


THE UNITED STATES DEPART- 
MENT OF INTERIOR’S BUREAU 
GF MINES, Graphic Services, 4800 
Forbes Ave., Pittsburgh 13, Pa., has 
available for free loan to any industry 
or professional group a new 16-mm. 
motion picture film in sound and color 
entitled “Rubber from Oil.” The 30- 
minute film shows in historical perspec- 
tive the discovery, testing. and produc- 
tion of butyl rubber and was sponsored 
by the Enjay Co., Inc., which paid all 
production costs and provided the nec- 
essary prints. The film begins with the 
portrayal of the work of two research 
chemists, who. seeking a substance for 
improving lubricating oil, created a 
compound that resembled natural rub- 
ber. The film also describes the prepa- 
ration of new rubber at subzero tem- 
peratures and the development of the 
special reactors and the controls nec- 
essary to regulate the processes in- 
volved in the production of it. In com- 
municating with the Department or the 
Bureau, refer to public notice number. 
P. N. 52317, of March 30, 1959. 


ARMSTRONG CORK CO.’S indus- 
trial division, Lancaster, Pa., has form- 
ulated a new compound combining cork 
and silicone rubber. This new material. 
dubbed LC-800, for the first time com- 
bines the advantages of cork with sili- 
cone rubber. It allows the gasket de- 
signer to use cork and rubber gaskets 
at much higher temperatures than here- 
tofore possible. LC-800, considerably 
less expensive than straight silicones, 
can be made in ribbons and lathe-cut 
rings, both extruded and laminated, as 
well as mats, sheets, and die-cut parts. 
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NATIONAL SAFETY COUNCIL, 
Chicago, Ill., has announced that three 
tire and rubber companies have received 
its Public Interest Award for exception- 
al service to safety in 1958. Brown’s 
lire Service, Lake City, Fla., the Fire- 
stone Tire & Rubber Co. and The B. F. 
Goodrich Co., both of Akron, O., were 
cited by the Council for furthering safe- 
ty on radio , in newspaper and maga- 
zine advertisements, and through book- 
lets. Howard Pyle, president of the 
Council, said that “one of the most in- 
spiring things in public service work is 
the way business pitches in to help lick 
a threat to the people’s welfare. The 
safety movement is tremendously grate- 
ful for the effective support of business 
advertising. it helped make possible a 
big reduction in the accident toll last 


year. 


THE VINYL-METAL LAMINA- 
TORS INSTITUTE has joined forces 
with the Society of the Plastics In- 
dustry, Inc.. New York, N. Y. The 
Institute, which has been in existence 
for two years and consists of seven 
companies which laminate vinyl film 
and sheeting to metal, will function as 
a division of SPI. Currently vinyl 
plastic film and sheeting are bonded 
to such metals as steel, magnesium, 
and aluminum, This combination of 
plastic and metal provides a new ma- 
terial for many types of products. 


SOHIO CHEMICAL CO. has broken 
ground at Lima, O., for a multi-mil- 
lion-dollar petrochemical plant for the 
manufacture of acrylonitrile, based on 
a new process developed in the Sohio 
research center. A contract for engi- 
neering and construction of the new 
plant has been let to Badger Mfg. Co.. 
Cambridge, Mass.. and construction 
has begun, with the completion date 
scheduled for early in 1960. The plant 
is said to be the first commercial plant 
in the world to make acrylonitrile 
from propylene. ammonia, and air. 


GENERAL ELECTRIC CO,’ sili- 
cone products department, Waterford, 
N. Y., is producing a new silicone grease 
designed as a rust inhibitor and lubri- 
eant for mated, threaded. or non- 
threaded ferrous components and fab- 
ricated rubber parts. Designated as SS- 
4007, it maintains its consistency from 
—75 to 300° F. and is serviceable in 
many applications where other products 
would either solidify or be subject to 
oxidation, evaporation or excessive 
bleed losses. Suggested applications in- 
clude high- and low-temperature thread 
lubricant, corrosion preventative com- 
pound, and as a rubber lubricant for 
low and medium swelling components 
such as O-rings. SS-4007 meets the re- 
quirements of a new military specifica- 
tion for a lubricant and rust inhibitor, 
MIL-C-21567. 


B. F. GOODRICH TIRE CO., Akron, 
O., has announced a new low-price 
front tire for farm and industrial trac- 
tors. Called the Dual Ring Front Tractor 
lire, it is priced at about 20% Jess than 
the original-equipment tire while fea- 
turing the same tread depth and size as 
the latter. The new tire is said to offer 
better mileage and easier steering than 
previous tires of the same quality rating 
and the same carrying capacity as first- 
line tires. The new tire can be used on 
single front, wide front, row crop, and 
small industrial tractors. It is available 
in seven sizes: 5.00-15, 4.00-15, and 
4.00-19, all four-ply; and 5.50-16 and 
6.00-16 in both four- and six-ply. 


THE GOODYEAR TIRE & RUB- 
BER CO., Akron, O., has introduced 
a new, economical, non-fogging ther- 
moplastic perforated film, designed spe- 
cifically for in-store produce packaging. 
Called Pliofilm 75 PNF, the new wrap 
was one of Goodyear’s featured prod- 
ucts in its packaging films exhibit at 
the American Management Associa- 
tion’s twenty-eighth National Packag- 
ing Exposition, which opened in Chi- 
cago, Ill., on April 13. The film was 
said to equal in price current competi- 
tive non-perforated produce materials. 


RICHARDSON SCALE CO., Clif- 
ton, N. J., has moved its Philadelphia 
regional office to 11 Park Rd., Haver- 
town, Pa. (Mailing address, P. O. Box 
602). This office handles all Richard- 
son business in Pennsylvania, Virginia, 
Maryland, and Delaware. Alan Farn- 
ham as been added to the Philadel- 
phia office staff. 


Adhesive Bond Theory 


(Continued from page 281) 


as he showed with slides. 

Boundary layer weakness results 
from many causes, frequently entrap- 
ped air, moisture, and impurities in the 
adherends, or in the adhesive, that 
squeeze out of the latter to its surfaces. 
Proper cleaning of surfaces to be ad- 
hered, and purification of adhesive ma- 
terials. make possible joints of strength 
almost as great as that calculated from 
the tensile strength of the adhesive. 

Dr. Bikerman described purification 
of commercial polyethylenes and prep- 
aration of joints between steel and 
steel, steel and glass, and glass and 
glass that exhibited higher breaking 
stress than the tensile strength of the 
polyethylenes themselves. Such adhe- 
sionable polyethylenes have minor 
physical differences from the commer- 
cial materials, but take print much 
more easily and can be used as indi- 
cated above. The talk was concluded 
with a busy question period. 
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Alfred E. Raws, Jr., has been elected 
treasurer at a meeting of the board of 
directors of the Thiokol Chemical 
Corp., Trenton, N. J. Raws, formerly 
assistant treasurer, has been with the 
company since 1951. 


Andrew R. Baumer has joined the 
staff of The B. F. Goodrich Co. Re- 
search Center, Brecksville, O., as a 
technical man in the physical research 
department. Robert L. Marlowe also 
joins the department as a_ technical 
man. 


Harvey S. Firestone, Jr., has been 
elected national chairman of United 
Service Organizations, Inc., Washing- 
ton, D. C., for the ninth straight year, 
at the annual meeting of the USO 
National Council recently held in 
Washington. President Eisenhower, 
honorary chairman of USO, extended 
his greetings to the officers and mem- 
bers of the council. 


Virgil C. McQuiddy, Jr., has been 
named general sales manager of the 
textile division, United States Rubber 
Co., New York, N. Y. He replaces 
W. D. Johnson, who has retired to go 
into private business in Fairfield County, 
Conn. McQuiddy, formerly textile prod- 
ucts sales manager, in his new position 
will direct sales activities for a variety 
of consumer and industrial textile prod- 
ucts. Among the industrial products 
under his direction are rayon and nylon 
tire cord, hose and conveyor belt ducks, 
asbestos fabrics and tapes, chafer and 
filter fabrics, and fuel cell fabrics. 
Textile products which end up in con- 
sumer products include Lastex yarns, 
Trilok  three-dimensional upholstery 
fabrics, cotton rayon, nylon and blended 
knitting yarns, and combed yarns of 
various types. 


Walter J. Roider, Jr., has been named 
general manager of the Borden Chemi- 
cal Co.’s international department, New 
York, N. Y., according to J. J. O’Con- 
nor, vice president in charge of foreign 
operations. Roider, who will retain his 
present responsibilities as general man- 
ager of the casein and special products 
department, succeeds Parker B. Smith, 
who resigned March 31. 
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Raymond F. Schultz has joined 
Copolymer Rubber & Chemical Corp., 
Baton Rouge, La., as director of re- 
search and development. Dr. Schultz 
was associated with Hercules Powder 
Co. since 1941, where he had served 
as director of the research center, a 
member of the administrative research 
department, and as special assistant to 
the research director. From 1934 to 
1937 he worked for Du Pont as a 
member of the ammonia department, 
with interest in high-pressure syn- 
thetic methods. Prior to that he had 
carried out research at Lehigh Uni- 
versity on chemical equilibria, reac- 
tions of aromatic compounds, and 
applications of resins. 


James A, Singmaster has been ap- 
pointed a member of the corporate 
planning group of Monsanto Chemical 
Co., St. Louis, Mo., according to Charles 
Allen Thomas, president. Singmaster, 
who will join the group on June 1, 
had been eastern regional sales man- 
ager for Monsanto’s organic chemicals 
division. The planning group assists the 
company’s executive committee in the 
appraisal of appropriation forecasts, in 
coordination and consolidation of long- 
range plans, and in strengthening and 
improving mechanisms and techniques 
of control. 


Robert T. Daily has been appointed 
manager of marketing for the silicone 
products department, General Electric 
Co., Waterford, N. Y. He succeeds 
Jerome T. Coe, named department 
general manager in February. Most 
recently serving as manager of rubber 
market development for the silicone 
products department, Daily has been 
associated with G-E silicone operations 
since 1954, 


Henry B. Puff has been appointed 
assistant production manager-resins for 
the Durez Plastics Division, Hooker 
Chemical Corp., North Tonawanda, 
N. Y. Edwin E. Woodman has been 
made district sales manager of the 
Chicago, IIl., office of the division, suc- 
ceeding Puff, who was district sales 
manager there since July, 1956. Wood- 
man was a Durez salesman in the Chi- 
cago district for more than 20 years. 


William O. Blesse has been appointed 
superintendent of operations at Witco 
Chemical Co.’s new phthalic anhydride 
plant in Chicago, Ill. The new plant 
will utilize a naphthalene oxidation 
process to produce high-grade phthalic 
anhydride, with full-scale operations 
scheduled for the immediate future. 


D. H. Gordon has been appointed 
vice president—auxiliary staff depart- 
ments, Dominion Rubber Co., Ltd., 
Montreal, P.Q., Canada, according to 
C. C. Thackray, president. In his new 
capacity, Gordon will be responsible 
for the direction of staff departments: 
central engineering management en- 
gineering; distributing branches; adver- 
tising; Operations research; and traffic. 


H. G. Harper, vice president in 

charge of sales of the Goodyear Tire 
& Rubber Co. of Canada, Ltd., New 
Toronto, Ont., Canada, has announced 
that all sales functions are now 
grouped into five divisions with man- 
agers reporting directly to him. C. B. 
Cooper, formerly general sales man- 
ager, becomes assistant to Harper. 
G. F. Turner has been appointed man- 
ager, tire marketing division, with 
marketing responsibility for tires, bat- 
teries, accessories, retread and repair 
materials, service and adjustments, 
sales. statistics, and _ sales training. 
W. R. Ecclestone is now manager, tire 
sales division. The manufacturers” 
sales division, under A. E. Grainger, 
has responsibility for all sales of orig- 
inal equipment to automobile manu- 
facturers. The advertising department, 
under A. E. Ross, is responsible for 
advertising and sales promotion of all 
products. 


Ralph Reiter becomes head of the 
elastomeric section of Resin Research 
Laboratories, Newark, N. J. With eight 
years of extensive research experience 
in high heat-resistant resins and poly- 
mers, he will supervise all contracted 
research projects in the rubber, latex, 
and foam rubber fields. 


Pierre Gyss, head of the chemical 
department of Socfin, Co., Ltd., Hevea 
latex and rubber producer in Malaya, 
recently spent three weeks in the 
United States and Canada visiting the 
technical departments of users of Soc- 
tex latex and Socfin rubbers. On his 
return trip to Malaya, Dr. Gyss will 
go via Cambodia and South Viet Nam 
to visit sister companies of Socfin which 
produce Terres Rouges rubbers and 
latices. Dr. Gyss visited America to 
gather data to improve existing latices 
and rubbers and also to compare notes 
for the further development and util- 
ization of new latices being worked on 
in the Far Eastern Laboratories and 
estates. In particular, the low ammonia 
latices were extensively investigated. 
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Elmer F. Myers has been appointed 
assistant district manager of the Akron, 
O.. territory for Farrel-Birmingham 
Co., Inc., headquartering at 665 W. 
Market St.. Akron. He has been with 
the company since 1946. Stanley J. 
Budzik succeeds Myers in the South- 
east territory, with headquarters at 710 
Peachtree St., N. E., Atlanta 8, Ga. 
For the past three years he has spe- 
cialized in the sale of Farrel roll 
grinders. 


Travis W. Brasfield has been ap- 
pointed commodity sales manager for 
Kralastic, a tough and corrosion-resist- 
ant blend of rubber and plastic. for 
the Naugatuck Chemical Division, 
United States Rubber Co., Naugatuck, 
Conn. Brasfield succeeds Arthur K. 
O'Keefe, recently elected president of 
the Texas-U. S. Chemical Co. In his 
new assignment, Brasfield will coordi- 
nate sales, development, and promotion 
of Kralastic. 





S. J. Budzik E. F. Myers 


E. H. Gibbs, newly appointed man- 
ager of tire development and research, 
Seiberling Rubber Co., Akron, O., has 
announced the following changes as 
part of the company’s new products 
program: Reed L. Schild, chief tire 
compounder, becomes chief chemist; 
Sam I. Roudebush, who was special 
production coordinator, is now manager 
of tire research: Vernon E. Musser, 
formerly tire design engineer, has been 
made chief technical service engineer. 
Also, A. B. Gill, fabric technologist, 
becomes manager of fabric develop- 
ment: and Glenn R. Westenbarger, 
formerly development compounder, has 
been named chief service compounder. 


Ed. J. Lynch has been appointed 
sales representative for Davis-Standard, 
division of Franklin Research Corp.. 
Mystic. Conn. He will handle the com- 


plete line of D-S thermoplastic ex- 
truders and wire line machinery in 
California, Oregon, and Washington. 


His address is P. O. Box 3043, Santa 


Ana, Calif. 


Homer C. Wilson has been appointed 
to the newly created position of man- 
ager of operations of Texas Butadiene 
& Chemical Corp., with headquarters 
at the Houston, Tex., office. Since 
joining the company in 1956, he has 
been director of supplies. Previously 
he was manager of the Petrocel divi- 
sion of Celanese Corp., at Corpus 
Christi. 


J. H. Saunders now is director of 
research for Mobay Chemical Co., 
Pittsburgh, Pa. He succeeds E. E. 
Hardy, who has accepted a position 
with Monsanto Chemical Co.'s plastics 
division in Springfield. Mass. 
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W. H. Thorbecke 


G. C. Clark 


Grover C. Clark has been named 
supervisor of tire merchandising for 
the Chemstrand Corp., New York, N. Y. 
He was with The B. F. Goodrich Co. 
for the past 19 years, 11 of which 
were with the associated tire acces- 
sories division, where his most recent 
position was manager, merchandising 
and oil company sales. In his new 
position he will supervise the acceler- 
ated Chemstrand nylon tire’ cord 
merchandising program from the com- 
pany’s Akron district office. 


William H. Thorbecke has _ been 
elected vice president-international di- 
vision, by the board of directors of 
Witco Chemical Co., New York, N. Y. 
In addition to these new responsibili- 
ties. he continues as manager of the 
international division of Continental 
Carbon Co., a Witco affiliate. Previous 
to joining Continental, he was manager 
of the plastics and resins department 
of Shell Petroleum Co., Ltd., the parent 
Operating company of the Royal-Dutch 
Shell Group of companies. 


R. C. Berkinshaw, president and gen- 
eral manager since 1952, has been 
elected chairman of the board of The 
Goodyear Tire & Rubber Co. of Can- 
ada, Ltd.. New Toronto, Ont., Canada, 
and L. E. Spencer has been elected 
president and general manager. Spencer 
was executive vice president of the 
company since March, 1958. 


J. W. Selden becomes general mana- 
ger, chemical division, Minnesota Min- 
ing & Mfg. Co., St. Paul, Minn. 
Selden, assistant general manager of 
the division since 1955, succeeds B. J. 
Oakes, 3M vice president retiring after 
31 years of service with the company. 





William F. Coulter, director of auto- 
motive sales for Rubbermaid, Inc., 
Wooster, O., has assumed the additional 
responsibility for direction of the com- 
pany’s marine (boating accessories) di- 
vision. The move was made because 
marine sales more closely parallel 
automotive sales and channels of dis- 
tribution through manufacturers’ rep- 
resentatives. Also, greater national field 
coverage will be gained without the 
addition of personnel. 





R. C. Springborn Robert W. Wert 


Robert C. Springborn has joined 
Marbon Chemical Division, Borg- 


Warner Corp., as manager of research. 
Dr. Springborn will be located at the 
new research facilities, which are part 
of Marbon’s recently completed $10- 
million plant in Washington, W. Va. 
Prior to joining Marbon, he was 
associated with Monsanto Chemical 
Co., and the Gillette Co. 


Robert W. Wert becomes field rep- 
resentative for chemical distributor 
operations for the Mineral & Chemicals 
Corp. of America, Menlo Park, N. J. 
This appointment will further expand 
the services available to distributors 
and their customers, according to O. 
E. Hempel, manager of chemical dis- 
tributor operations. 


Richard K. Opper has been named 
reclaimed rubber commodity manager 
for the Naugatuck Chemical Division, 
United States Rubber Co., Naugatuck, 
Conn. Opper, with U. S. Rubber since 
1929, was formerly sales manager of 
Synpol synthetic rubber. Synpol rub- 
bers are produced by Texas-U. S. 
Chemical Co., jointly owned by U. S. 
Rubber and The Texas Co., and until 
early this year the domestic sales of 
Synpol were handled by Naugatuck. 
In his new post, Opper will direct a 
marketing program for reclaimed rub- 
ber and will coordinate sales, adver- 
tising, promotion, and development 
projects. 


J. Robert Swenson becomes plant 
engineer, and B. C. McConnell be- 
comes chief chemist of the Firestone 
Synthetic Rubber & Latex Co. plant 
in Akron, O., according to C. A. Hill, 
production manager of the plant. 
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Russell J. Stuebing has joined the 
sales staff of Whittaker, Clark & 
Daniels, Inc., New York, N. Y., as 
representative for products distributed 
to the paint and rubber industries. 
Stuebing is well qualified to serve these 
industries by virtue of his previous 
association with such companies as C, 
K. Williams, Sherwin Williams Co., 
and Krumbhaar Chemicals, Inc. 


Hugh L. Hayward has been made 
manager of the dealer department, The 
Goodyear Tire & Rubber Co., Akron, 
O., and will concentrate on coordinat- 
ing activities of Goodyear’s vast net- 
work of dealers throughout the United 
States. 


Howard K. Norris has been named 
production manager of the mechanical 
goods division of United States Rubber 
Co., New York, N. Y. He succeeds W. 
A. Armstrong, production manager of 
the division since 1949, who retired at 
the age of 60. Norris, headquartering 
in New York, will supervise plant pro- 
duction and product development at 
the Philadelphia, Pa., Passaic, N. J., 
and Sandy Hook, Conn., plants of U. S. 
Rubber. Starting with the company’s 
tire sales department in 1940, he moved 
into purchasing in 1942 as part of a 
team under government contract. In 
1945 he joined the mechanical goods 
division at the Gilmer plant in Tacony, 
Philadelphia. He was transferred to the 
firm’s Passaic plant in 1952 as admin- 
istrative assistant to the factory mana- 
ger. He returned to Gilmer in 1953 as 
assistant factory manager and became 
factory manager in 1957, the post he 
held until his most recent promotion. 


Pach Bros., N.Y. 


H. K. Norris 


Madison Geddes 


K. Greene 


Kendall Greene has been appointed 
director of economics and planning of 
Goodrich-Gulf Chemicals, Inc., Cleve- 
land, O. He joins the company follow- 
ing nearly eight years with Gulf Oil 
Corp., where he served as director of 
commercial research, petrochemicals. 
While employed by Gulf, his work in- 
cluded extensive economic and market 
research studies concerning synthetic 
rubber. In his new assignment he will 
direct economic and market studies 
concerned with current operations and 
future developments, 
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Samuel A. Wolpert has been made 
market analyst for Industrial Rayon 
Corp., Cleveland, O. Previously he 
held the position of administrative as- 
sistant. 


George L. Fetherolf is now manager 
of automotive Pliotrim sales, engi- 
neered products department, The Good- 
year Tire & Rubber Co., Akron, O. 
Also, John M. Washburn has been 
named manager of Airfoam sales, 
engineered products department. He 
succeeds Anthony W. Webner II, 
recently appointed Goodyear’s director 
of racing. 


James B. Braden has been appointed 
assistant manager for sales development 
of United Carbon Co., Inc., headquar- 
tering in Akron, O. He will serve as 
sales technical service representative 
from United Carbon’s new laboratory 
there. During the past five years he 
was factory manager for Dryden Rub- 
ber Division of Sheller Mfg. Corp., 
Montpelier, Ind., and earlier had been 
chief chemist for Industrial Rubber 
Goods Co., St. Joseph, Mich. 


Morrison M. Bump has been named 
director of marketing for United Carbon 
Co. and vice president of its subsidiary, 
United Carbon Co., Inc., Charleston, 
W. Va., according to R. W. French, 
president. Bump resigned as president 
of the Union Paste Co., Hyde Park, 
Mass., to accept the post. Associated 
with Union Paste for the past 19 years, 
Bump was in charge of the company’s 
marketing for 12 years before becoming 
its president in 1957. 





J. B. Braden M. M. Bump 


Donald J. McIntyre has been made 
manager of the northern division of 
American Mineral Spirits Co., with 
office and storage terminal facilities 
at 40 E. Water St., St. Paul, Minn. As 
manager, he succeeds Clyde C. Me- 
Innes, who died recently following a 
prolonged illness. McIntyre joined 
Amsco six years ago as a technical 
representative in the New York and 
New Jersey area. In 1955 he was pro- 
moted to manager of Amsco’s new 
sales office and storage terminal at 
Baltimore, Md. 
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J. E. Gulick, vice president-manu- 
facturing of B. F. Goodrich Tire Co., 
a division of The B. F. Goodrich Co., 
Akron, O., retired April 1 after 32 
years with the company. He is suc- 
ceeded by Walter E. Head. Gulick 
joined BFG in 1927 as a tire develop- 
ment engineer and from 1934 to 1937 
was manager of the company’s Ca- 
nadian plant at Kitchener, Ont. During 
1939 and 1940 he surveyed plants of 
European and South American com- 
panies associated with BFG. He 
became general manager of tire manu- 
facturing in 1946 and vice president- 
manufacturing in June, 1953. Head 
was appointed manager of the newly 
built Miami, Okla., plant in 1954 and 
held that position until returning to 
Akron as manager of manufacturing 
in 1957. 


Eugene F, Warren has been named 
assistant to Arthur Schubert, executive 
vice president of Emery Industries, 
Inc., Cincinnati, O., according to John 
J. Emery, president. Warren will han- 
dle special assignments in connection 
with the chemical firm’s expansion 
program, including foreign market op- 
erations. 


Talmage W. Cobb has been ap- 
pointed sales representative for the 
Greenville, S. C., territory of Harwick 
Standard Chemical Co. He will head- 
quarter in Greenville, P. O. Box 746, 
and will handle accounts in North 
Carolina, South Carolina, Florida, east- 
ern Tennessee, and eastern Georgia. 
The telephone number of Harwick’s 
office and warehouse facilities in Green- 
ville is Cedar 5-0871. 





Pacn Bros., N. Y. 


R. A. All 


tud 


oxe § ° 
T. W. Cobb 


Raymond A. All has been named 
to the newly created post of director 
of marketing for the textile division, 
United States Rubber Co., New York, 
N. Y. He will have overall responsi- 
bility for long-range planning, mer- 
chandising, sales, market development, 
advertising, and sales promotion for 
one of the 15 largest textile producers 
in the nation, operating 10 mills in 
five southern states. Prior to joining 
U. S. Rubber at its Hogansville, Ga., 
mills, he was employed by the Calla- 
way Mills in LaGrange, Ga. 
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John Andrews is now assistant di- 
rector of foreign operations of Godfrey 
L. Cabot, Inc., Boston, Mass., according 
to D. D. Cochrane, vice president in 
charge of foreign operations. Andrews 
will assume his new duties as of August 
1. with headquarters in Boston. After 
a six-year assignment overseas, he re- 
turns from France where he served as 
president and managing director of 
Cabot France, S.A., as well as directing 
other Cabot affairs on the European 
continent from September, 1955, to the 
present. 


E. J. Fredericks and L. E. Gigax 


have been elected vice presidents to 
head sales and manufacturing opera- 
tions, respectively, of Rubbermaid, 


Inc., Wooster, O. Fredericks, as vice 
president in charge of sales and mar- 
keting, will be responsible for sales, 
marketing, and merchandising pro- 
grams and personnel. Gigax, who has 
been factory manager, becomes vice 
president in charge of manufacturing, 
with responsibility for all factory and 
production operations. 


John R. Stanley has been appointed 
sales manager for Resinite garden hose 
products of the Borden Chemical Co., 
New York. N. Y.. according to James 
A. Wold, general manager of the com- 
pany’s consumer products department. 
Stanley will be responsible for garden 
hose and sprinkler sales in three 
Borden sales areas representing a ter- 
ritory from the Gulf of Mexico to the 
Canadian border and east of the Rock- 
ies. 


William H. Onderdonk has _ been 
named factory manager of the Gilmer 
plant, United States Rubber Co. The 
plant, located in Tacony, Philadelphia, 
Pa., is manufacturing and sales head- 
quarters for the rubber company’s 
diverse line of power transmission 
products. Most recently, Onderdonk was 
divisional superintendent of the hose 
department. a post he had held since 
1953, at Passaic, N. J. 


Joseph C. Nelson, Jr., now is as- 
sistant sales manager of the calcium 
products division, The Georgia Marble 
Co., Tate, Ga. James R. Thornwell 
and Thomas E. Evans have been ap- 
pointed sales representatives of the di- 
vision: and Al Boehmer, Jr., former 
sales representative, has resigned. 


Emerson C. Jones becomes manager 
of technical service for polyvinyl chlo- 
ride resins and compounds, according 
to Robert F. Hill, sales manager of 
the Eleonora chemical division of The 
Pantasote Co., Passaic, N. J. Prior to 
joining Pantasote, Jones was asso- 
ciated with Essex Wire Corp. as a 
thermoplastics wire and cable engineer. 
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Warren E. Jones has been named 
factory manager of Firestone Synthetic 
Rubber & Latex Co.’s Akron, O., syn- 
thetic rubber plant. Also, the responsi- 
bilities of Robert J. Easton, production 
manager, have been broadened, and 
J. P. Gorey has been promoted to the 
position of technical manager of the 
plant. Jones was manager of technical 
sales since 1955. 





re 


H. E. Buecken W. E. Jones 


Hans E. Buecken has established his 
own business in Los Angeles, Calif., as 
manufacturer's representative and ex- 
trusion engineering consultant, under 
the name of Hans E. Buecken Co. 
Buecken, formerly assistant vice presi- 
dent of the extruder division, National 
Rubber Machinery Co., announces that 
NRM is his first and also most important 
account in this new venture, and he 
will promote NRM rubber and plastics 
extruder sales in California, Washing- 
ton, Oregon, Arizona, and Nevada. 


Joseph A. Valle has been promoted 
to the position of field representative 
for the Republic Rubber Division, Lee 
Rubber & Tire Corp., headquartering in 
Philadelphia, Pa. Valle will be respon- 
sible for the sales and service of Re- 
public’s hose, belting, and packing to 
the industrial users of Philadelphia and 
the surrounding areas. 


J. B. Prendergast has been appointed 
president and general manager by the 
board of directors of Gutta Percha & 
Rubber, Ltd., Toronto, Ont., Canada. 
M. O. Simpson, Jr., president since 
1956, has been named chairman, en- 
abling him to assume broader respon- 
sibilities with the parent company, 
Combined Enterprises, Ltd. Prior to 
his recent appointment, Prendergast 
was vice president, marketing. 


Henry D. Wright has been elected 
president of Schenectady Varnish Co., 
Inc., Schenectady, N. Y., succeeding his 
father, the late W. Howard Wright, who 
founded the firm and was its president 
since 1906. Other officers. whose ap- 
pointments were announced at the same 
time, were Clinton A. Braidwood, 
vice president, and George B. Tod, 
treasurer. Tod was also elected a di- 
rector of the concern. 


Albert S. Ault, president of Chicago 
Vitreous Corp. division of The Eagle- 
Picher Co., Cincinnati, O., was selected 
a vice president of the parent company 
at a recent annual meeting of the 
shareholders. John C, Heisler, formerly 
assistant treasurer of Eagle-Picher, was 
elected treasurer. Melvin S. Chubb, 
manager of the couples department of 
the chemical division, was elected as- 
sistant secretary. 


Theodore D. Trowbridge has joined 
the applied research section of the 
new products research department, 
Godfrey L. Cabot, Inc., Boston, Mass., 
carbon black and chemicals manufac- 
turing firm. 


Ralph O. Williams joins the sales 
staff of A. Gross & Co., New York, 
N. Y., manufacturer of fatty acids and 
glycerides. With headquarters at Char- 
lotte, N. C., he will handle sales and 
technical service for the company in 
North and South Carolina, Virginia, 
and eastern Tennessee. 


Theodore I. Veiock has been ap- 
pointed to the newly created post of 
assistant to the president of Lee 
Rubber & Tire Corp., Conshohocken, 
Pa., according to A. A. Garthwaite, 
Jr., president. Veiock, a tire production 
specialist, was formerly with the Fire- 
stone Tire & Rubber Co. 


Clark C. Sorensen has joined Hooker 
Chemical Corp., Niagara Falls, N. Y., 
as director of public and personnel 
relations. He will administer both pub- 
lic and industrial relations according to 
policies established by R. Wolcott 
Hooker and Frank W. Dennis, senior 
vice presidents. Thomas H. Trimble 
will continue, however, in his present 
capacity, that of manager of public 
relations. 


Lee Turhune has been named assist- 
ant development manager at the Bor- 
den Chemical Co.’s Resinite depart- 
ment plant in North Andover, Mass.. 
according to James A. Wold, general 
manager of Borden’s Resinite opera- 
tions. 


G. T. E. Graham has been appointed 
inventors’ representative for United 
States Rubber Co., succeeding R. K. 
Kuhns, resigned. Dr. Graham, a mem- 
ber of the patent and information de- 
partment at the company’s research 
center in Wayne, N. J., will screen 
and process ideas, inventions, and pat- 
ents submitted to the company. He, or 
his alternate, O. E. Beckvold, will be 
available for inventors’ representative 
contacts at the company’s Rockefeller 
Center headquarters in New York, 
N. Y., on Tuesdays and Thursdays. 


RUBBER WORLD 





May 





s "ws Ww Ve ss F 





OPEX 
KEMPORE 




















This sole is ROLLING WITH THE PUNCH. It is filled 
with nitrogen gas. This gas originates from OPEX 
40 .. National Polychemicals nitrogen releasing 
blowing agent. 


The introduction of nitrogen into your rubber soling 
will increase the buoyancy of the sole and literally 
put the "'spring into the step.'' Nitrogen will give your 
sole excellent resistance to abrasion . .. cushioning 
the normal, every day "blows" from the walking sur- 
face. 


Besides OPEX 40, our low cost nitrosoamine blowing 
agent, we also offer KEMPORE R-125, an aliphatic 
hydrazine derivative which produces odorless, nitro- 


gen-filled sponge for soling . . . or other uses. 








with the 
PUNCH! 


Call upon National Polychemicals for further infor- 
mation on this principle. Our "know-how", particu- 
larly in the soling field, can be put to work for you. 
We can save you money, improve your product and 


have your customers ‘walking on air." 


=? @) NATIONAL POLYCHEMICALS, INC. 





May, 1959 


Wilmington, Massachusetts 
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Russian Synthetic 
Rubber Details 


Recent reports from Russia em- 
phasize the massive industrial expan- 
sion planned for the seven-year period 
to 1965 in which petrochemicals, chief- 
ly for the synthetic rubber, plastics, 
and synthetic fiber industries, are to 
play an important part. Hitherto chem- 
icals for these industries have been 
based chiefly on coal and agricultural 
products (for alcohol and acids). But 
now intensive exploitation is to be un- 
dertaken of the large oil and natural 
gas resources said to have been dis- 
covered in the Uzbekistan region in 
southern Siberia, and territories farther 
east, to further the ambitious chemical 
schemes for Soviet Russia and the 
satellite countries; pipe lines are to 
carry oil and gas to East Germany, for 
instance. 


Commercial Rubbers 


The commercial production of syn- 
thetic rubber in Russia seems to go 
back to 1932, when a factory at 
Jaroslawl went into operation, using 
butadiene from alcohol. What the pres- 
ent production of synthetic rubber is 
in Russia cannot be more than es- 
timated, since the Soviet does not be- 
lieve in releasing regular statistics; it 
is suggested by one source! that the 
figure in 1958 was about 460.000 
metric tons (450.800 long tons). More 
information, however, is available on 
the types of rubber produced on com- 
mercial or experimental scales. 

An informative article? by R. 
Ulbrich, of the German Plastics In- 
stitute, Darmstadt, describes Russian 
rubbers and gives a list of the best 
known types, which we reproduce be- 
low in modified form. . 

From the article it is learned that 
the SKMS rubbers, copolymers of 
butadiene and a-methyl styrene, are 
made only in Russia, and that the rea- 
son for producing them is that large 
amounts of propylene are available for 
making isopropylene from which the 
a-methyl styrene is derived. Dr. 


*“Rubber Trends—I,” Mar., 1959. The 
Economist Intelligence Unit, Ltd., London, 
England, or Warren S. Lockwood, Inc., 
New York, N. Y. 

* Gummi-Asbest, Mar., 1959, p. 146. 

SJ, Polymer Sci., 31/122, 187 (1958). 
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Ulbrich gives details of the three-stage 
method of producing monomeric 
methyl styrene and for the polymeriza- 
tion process. In the latter connection 
he refers to recent work by G. G. 
Lowry® on a polymerization process 
involving photo-initiation and gamma 
irradiation. 

Production of butyl rubber was be- 
gun at the end of 1956, and recently 
experimental production of butyl 





Code No 


SKB-35 
SKB-50 
SKBM 
SK\ 


SKS-10 
SKS-30 
SKS-30 A 
SKS-30AM 
SKS-30M-15 
SKS-90 


SKS-30 P 
SKS-30 U 
SKS-30 K 
SKS-30 S 
SKS-30 SR 
SKS-50 
SKS-50 I 
SKS-50 GP 


SKMS-10 
SKMS-30 
SKMS-30A 
SKMS-30AM 
SKMS-50 


SKN-18 
SKN-26 
SKN-40 


SKVMP-10 
SKVMP-15 
SKVMP-25 
SKVMP-40 
SKVMP-10A 
SKVMP-I1S5SA 
SKVMP-25A 
SKVMP-40A 


SKP 


DP-25 
DP-50 
DP-60 


Najrit 
Najrit A 


Najrit S 


Polybutadiene-lithium catalyzed 


COMMERCIAL RUSSIAN SYNTHETIC RUBBERS 


Composition 


Remarks 


Butadiene Rubbers 


Polybutadiene-sodium catalyzed 
Polybutadiene-sodium catalyzed 


For low-temperature use 


Polybutadiene-potassium catalyzed 


10% 
30% 
30% 
30% 
30% 
90% 


30% 
30% 
30% 
30% 
30% 
50% 
50% 
50% 


10% 
30% 
30% 
30% 
50% 


18% 
26% 


40% 


10% 
15% 
25% 
40% 
10% 
15% 
25% 


40% 


Butadiene-Styrene Rubbers 


Styrene 
Styrene 
Styrene 
Styrene 
Styrene 
Styrene 


For low-temperature use 

SBR 1000 type 

Cold polymerized 

Cold polymerized, oil-extended 
Oil-extended 

For soling 


Butadiene-Styrene Rubber Latices 


Styrene 
Styrene 
Styrene 
Styrene 
Styrene 
Styrene 
Styrene 
Styrene 


For wire and cable 
For adhesives 


Butadiene-Methy! Styrene Rubbers 


Methyl styrene 
Methyl] styrene 
Methyl styrene 
Methyl styrene 
Methyl styrene 


For low-temperature use 
Similar to SBR 1000 

Cold polymerized 

Cold polymerized, oil-extended 
For soling, etc. 


Butadiene-Acrylonitrile Rubbers 


Acrylonitrile 
Acrylonitrile 
Acrylonitrile 


Butadiene-Vinyl Pyridine Rubbers 


Vinyl pyridine } 


Vinyl pyridine 
Vinyl pyridine 
Vinyl pyridine 


Vinyl pyridine 
Vinyl pyridine 
Vinyl pyridine 
Vinyl pyridine 


Very high abrasion resistance, low 
hysteresis, hot polymerized (50° C.) 


Very high abrasion resistance, low 
hysteresis, cold polymerized (5° C.) 


Piperylene Rubber 


Poly,3-pentadiene 


Butadiene-Piperylene Latices 


Special for asbestos industry 


Chloroprene Rubbers 


For extra-strong adhesives 


Chloroprene Rubber Latices 


Chloroprene-Styrene Rubbers 


3-5% Styrene 


Inhibited crystallization 


(Continued on page 302) 
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BEST WAY T0 
HANDLE CHEMICALS 


Here are a few of the many chemicals 
that Butyl offers excellent resistance to: 


Dimethyl hydrazine Cl Br methane 


Phosphoric acid Ozone 


Sulfuric Acid Hydrofluoric acid 


Red fuming nitric acid Ammonia 


Oxygenated solvents Molten sulfur 


l 


XCITING NEW 


Akron «+ Boston «+ Charlotte »« Chicago 
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PROI 


UCTS 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 


Enjay Butyl rubber, due to its unique and extremely 
low degree of unsaturation, offers excellent resistance 
to corrosive chemicals. Versatile Butyl is the pre- 
ferred rubber for countless types of hoses, tank 
linings, gaskets, seals—and many other applications 
where exacting chemical resistance is required. 

Butyl also offers...outstanding resistance to 
weathering, sunlight, heat, and electricity ... abra- 
sion tear and flexing...superior damping prop- 
erties...and unmatched impermeability to gases 
and moisture. 


THRO H PETRO-CHEMIS 


¢ Detroit « Los Angeles *« New Orleans + Tulsa 


Find out how this versatile rub- 
ber can improve your product. 
Call or write the Enjay Com- 
pany, today! 
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COMMERCIAL RUSSIAN SYNTHETIC RUBBERS 


(Continued 


Code No. 


Composition 


from page 300) 


Remarks 


Butadiene-Vinylidene Chloride Latex 


DVCHB-70 


Buty! Rubber 


Butyl Kautschuk B 


Dimethyl Siloxane Rubber 





SKT Silicone rubber 
lsoprene Rubber 
SKI Cis-1.4. Polyisoprene 
Polyisobutylene 
bromide rubbers was started: these _ bility in air and oil at 200° C., further 


products are compatible with other 
rubbers, and eventually large-scale out- 
put for use in tubeless tires is fore- 
seen. 

The polypiperylene _(pentadiene) 
rubber SKP is soluble in benzene and 
chloroform; its second-order transition 
temperature is between —S0 and —S55° 
C. It is easily blended with other rub- 
bers, but is readily attacked by 
atmospheric oxygen, especially at high 
temperatures, thus requiring  anti- 
oxidants; and vulcanization is very 
slow, so that especially active accelera- 
tors are needed. Nevertheless, economic 
considerations make _ it interesting; 
large amounts of monomer are avail- 
able from cracking gases and furfural, 
and so intensive research is in progress 
to improve its qualities. 

The SKMVP-A, _ cold-polymerized 
(5° C.) series of butadiene/2-methyl-5- 
vinylpyridine rubbers are prepared with 
redox catalysts. They are considered 
superior to the butadiene/styrene 
copolymers—heat build-up under re- 
peated deformation is especially low. 
Properties of the hot polymerized types 
(50° C.) are somewhat less favorable. 
Present research on these rubbers aims 
at a type with high cold resistance and 
absolute resistance to solvents, which 
will retain elasticity at temperatures 
from —55 to 200° C. 


Development Rubbers 


Among new rubbers produced ex- 
perimentally are a copolymer of 
chloroprene and isoprene with inhibited 
crystallization and high resistance to 
cold; also a copolymer of chloroprene 
and acrylonitrile, with higher resistance 
to oils than the usual chloroprenes. 
Investigations are now also being con- 
ducted on polyfluoroprene, said to have 
unusual resistance to cold and the same 
oil-resistance as polychloroprenes. The 
fluororubbers are prepared by the 
catalytic method from vinylacetylene 
and hydrogen fiuoride, with oxide of 
mercury suspended in vaseline oil as 
the catalyst. 

On the research program, too. are 
acrylonitrile rubbers with thermal sta- 
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development of polyurethane rubbers, 
and the most intensive efforts to find a 
cheap method of making isoprene 
monomer for 1,4-cis-polyisoprene rub- 
ber (SKI). 


Outlook 

It is significant that the target for 
1965 requires output of SKI to repre- 
sent 25% of total Russian synthetic 
rubber; the proportion of chloroprene 
rubbers is to be increased from 7.6% 
(in 1958) to 12.6%. In general, the 
new rubbers are to be strongly pushed. 
By 1965, output of styrene rubbers is 
to be 2.4 times the 1958 figure: SKMS, 
three times: butyl rubber, 40 times: 
SKN, 14 times; and polyisobutylene, 
10 times as high. 

Most of the synthetic rubber, ac- 
cording to the author, goes into tires, 
66% of which consisted of truck tires 
in 1958; tractor tires accounted for 
12%: passenger-car tires for 9%; 
motorcycle tires, 9%, and others, 4%. 
Percentage-wise, the main changes for 
1965 are to be a reduction to 7% in 
passenger-car tires, and an increase to 
12% in motorcycle tires. 

From another source it is learned 
that output of automotive tires in 1958 
amounted to 14,400,000 units, against 
12.800,000 units in 1957. 


"Cottage Industry" 
For Rubber in Malaya? 


Rubber planting will become a 
“cottage industry” under cooperative 
ownership of village communities with- 
in 15 years or so, P. J. A. Williams, a 
planter with wide experience, predicted 
on the eve of his retirement from 
Malaya. According to a Straits Times 
interview, Mr. Williams, who has man- 
aged Malayan rubber estates since 
1911, feels that though prospects for 
the natural rubber industry in the next 
five or six years are very good, before 
long. big companies will find the cost 
of imported labor too high to compete 


with synthetic rubber; and he cites the 
many estates already being sold and 
cut up. He believes that eventually the 
only economical way of growing rub- 
ber will be as a cottage industry, and 
that fragmentation of estates is in- 
evitable; nor, in his opinion, will this 
be a bad thing for the country ‘despite 
what big owners and labor leaders may 
say.” 

In rubber circles the reaction to 
these statements for the most part 
seems to be that Mr. Williams is one- 
sided and has failed to consider many 
aspects of the matter—that fragmenta- 
tion is declining; that with government 
offers of more land, the attraction of 
cut-up estates is waning; that in any 
case, the government will not permit 
fragmentation to reach the acute stage 
Mr. Williams foresees; that fragmented 
estates are neither cheap nor are they 
economically sound propositions, and 
that people would prefer new planting 
and replanting to working old, cut-up 
estates. As to costs, producers are 
doing their utmost to reduce them, and 
replanting with high-yielding material 
is contributing toward achievement of 
this aim. Mr. Williams is also re- 
minded that too much fragmentation 
would result in lowering quality, loss 
of revenue for the government, and 
unemployment for thousands of Indian 
laborers. 


Aid for Smallholder 


The problem of aiding the small- 
holder to improve his rubber and, in- 
cidentally, his own economic position 
is being attacked by the authorities 
from various angles, apparently with 
some degree of success. 

The results of the publicity cam- 
paign initiated by the Rubber Industry 
Replanting Board last year are becom- 
ing apparent. Not only has there been 
a substantial increase in applications 
for aid to replant and new plant this 
year, but an important object of the 
campaign—to interest Malay rubber 
growers, who form the majority of 
smallholders—has been achieved to a 
satisfactory degree. Applications for 
grants to replant 53,346 acres out of 
the record 136,341 acres approved 
came from Malay smallholders. Chi- 
nese smallholders in Johore and 
Malacca accounted for the greater part 
of the remainder. The Federation 
Government will have to pay out more 
than $80,000,000 (Straits) in grants, 
spread over six years. 

At the same time the Smallholders’ 
Advisory Service of the Rubber Re- 
search Institute is attempting to teach 
smallholders how to improve the 
quality of their sheet. Of the 3,500,000 
acres estimated to be the total area 
under rubber in Malaya, about 1,500,- 
000 acres are distributed among some 

(Continued on page 320) 
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Four Navy jet fighters take on fuel from a Convair R3Y-2 “Tradewind” in the first 
multiple refueling operation ever conducted from a seaplane. (UP Photo) 


Making the refueling hose was a tricky problem, too! 


“Dependable Taylor controls played an important part in processing 
in-flight refueling hose”, says Hewitt-Robins, Stamford, Conn. 

High speed, high altitude refueling of jet planes posed a tricky 

hose design problem. The hose required has to be resistant to 

jet-fuels; it has to withstand bending at extremely low temperatures; 

it has to absorb tremendous crush loads, yet coil easily on a small 

reel; it must not pull apart, even with buffeting end pulls in 

excess of 5,000 Ibs. 

Hewitt-Robins chemists and engineers licked all the problems 

and came up with a hose that met all the Air Force specifications. 

Taylor instruments play an important role in the vulcanization of 

this hose by maintaining exact and constant curing temperatures. 

This insures optimum qualities in the cured rubber compounds. 


When accuracy and dependability really count, remember that 





you can rely on Taylor controls . .. and on your experienced 
Taylor Field Engineer. Taylor Instrument Companies, Rochester, 
New York, or Toronto, Onrario. Curing Process Control, showing Taylor FULSCOPE* 
*Trade-Mark Temperature Controller and HI-FLOW* Valve. 
May, 1959 
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Natural Rubber 


[The price of natural rubber during 
the March 16-April 15 period reached 
the highest point it has been for almost 
two years. The sentiment in both the 
New York and London markets has 
been extremely bullish. The present 
market, however, is not quite normal 
insofar as the speculative interest is 
so small that the shortage of supplies 
which has been developing is likely to 
be much more of a market factor 
than any profit taking on the part of 
speculators. There have been reports 
of fairly large Chinese short accounts 
in Singapore which would indicate, at 
least temporarily, a strong market with 
advancing prices. An extension of the 
current strike situation here, however, 
could have a retarding effect on this 
development. 

Demand from Iron Curtain countries 
in the past year has increased tre- 
mendously. Russia and her satellites 
purchased 420,000 long tons of natural 
rubber in 1958. compared to 281,000 
tons in the preceding year, according 
to one source. 

The United States factory demand 
for natural rubber was said to be 
focused on nearby deliveries. 

March sales, on the New York Com- 
modity Exchange, totaled 13,310 tons, 
compared with 6,210 tons for February 
contract. There were 21 trading days in 
March, and 22 during the March 16- 
April 15 period. 

On the physical market. RSS #1. 
according to the Rubber Trade Asso- 
ciation of New York. averaged 31.06¢ 
per pound for the March 16-April 15 
period. Average March sellers’ prices 
for representative grades were: RSS 
#3, 31.23¢; #3 Amber Blankets, 
30.07¢; and Flat Bark, 27.04¢. 


REX CONTRACT 


Mar. Mar. Apr. Apr. 
2( 


1959 ) 26 3 10 
Mar 3165 33.45 

May 31.85 32.50 32.55 34.00 
July 3185 32.35 32.35 33.60 
Sept 31.85 32.35 32:30 33.10 
Nov. 31.80 3225 32.25 3310 
1960 

Jan. 31:80 32.15 32.20 33:05 
Mar. 31.75: 32.10 32.15 33:05 
May 32.10 33.00 
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New YorK OUTSIDE MARKET 


Mar. Mar. Apr Apr 
20 26 10 
RSS #1 31.88 32.25 32.50 33.38 
2 31.95 32.13: 32.25 32:75 
3 31.63 32.00 32.00 32.38 
Pale Crepe 
#1 Thick 33.25 33.63 34.00 34.25 
Thin 33.25 33.63 33.75 34.00 
+3 Amber 
Blankets 30.50 30.88 31.25 31.63 
Thin Brown 
Crepe 30.38 30.75 31.00 31.38 
Standard Flat 
Bark 27.63 28.00 28.00 27.25 


Synthetic Rubber 


More new records were established 
in March in that total new rubber con- 
sumption reached 146,815 long tons 
for a new monthly high; while produc- 
tion of all types of synthetic rubber 
reached 111,256 long tons for another 
monthly high, according to the regular 
report of The Rubber Manufacturers 
Association, Inc. 

Undoubtedly these consumption and 
production figures were related to the 
strike threats in the steel and rubber 
goods manufacturing industries; the 
latter was realized in April with strikes 
at the plants of U. S. Rubber, Fire- 
stone, and Goodrich. Synthetic rubber 
producing plants (SBR) of these rub- 
ber companies were not affected except 
in one or two minor instances, but if 
the strikes in the consuming plants 
were not settled by May 1, synthetic 
rubber producing plants were planning 
to reduce operations to maintain 
proper balance between supply and 
demand. 

Synthetic rubber consumption — in 
March amounted to 94,655 tons, as 
compared with the February figures of 
87.393 tons. Consumption by types, in 
long tons, March versus February was 
as follows: SBR, 78.800, against 72,- 
558: neoprene, 7.250, against 6.885; 
butyl, 5.750 against 5,256; nitrile, 
2.855, against 2,694. 

Exports of synthetic rubber rose in 
March to 18,265 tons, contrasted with 
the 15,836 tons sent abroad in Feb- 
ruary; the increases were about in pro- 
portion to the total increase except for 


butyl rubber, where March exports of 
2.700 tons were almost 2'2 times the 
1.169 tons exported in February. The 
strike in Canada of unicn employes at 
the Polymer Corp.'s synthetic rubber 
plant. which began in mid-March, 
probably accounts for much of this 
increased export tonnage. 

The record synthetic rubber produc- 
tion figure of 111,256 tons in March 
was probably due mostly to the 91,800 
tons of SBR made in this month. Car- 
bon black masterbatches. which are 
now enjoying renewed demand because 
of the new. dispersant-free types. 
amounted to 15% of the total SBR pro- 
duced (calculated on the net rubber in 
these masterbatches as related to total 
SBR on a net rubber basis). Producers 
are concerned, however, about the low 
prices of carbon black masterbatches 
in view of rising production costs re- 
sulting from the very considerable re- 
cent capital investment made in new 
equipment with which to produce these 
masterbatches. RUBBER WORLD’s_ re- 
cent survey of all available commercial 
types of SBR’s (to be published in 
June) shows that there are 68 different 
carbon black masterbatches on the 
market from the several producers. 
Many of these black masterbatches 
differ only slightly from one another, 
and producers might reduce the overall 
costs of production for these master- 
batches by eliminating some of these 
grades. 

Production and consumption of syn- 
thetic rubber during the second quarter 
will depend on the duration of the 
strikes at three of the Big Four com- 
pany plants. Even if the strikes are 
settled before May 1, second-quarter 
figures are expected to be at least 10% 
less than for the first quarter because, 
as John W. McGovern, president of 
U. S. Rubber, said on April 21, some 
of this first-quarter business was bor- 


rowed from the second quarter in 
anticipation of the rubber industry 
strike threat. 

Latex 


During the period under review 
(March 16-April 15) interest in drum 
latex was fairly widespread, and a 
moderate amount of business was re- 
ported. The offtake for nearby ship- 
ment appears at present to be running 
more or less in line with current pro- 
duction, according to one source. As a 
result, the recent advance in the differ- 
ential has been consolidated. 

Some business in bulk latex has 
taken place, and this section of the 
market is quite steady. With producers 
reported to be well sold for nearby 
shipment, the accent has been on 
slightly more distant positions. 

Consumption here for February is 
given at 6,489 tons, against 7,184 tons 
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Equivalent Cure Rates for Natural Rubber 


| Previous articles (Rubber Chem Lines 20 


and 21) have illustrated the use of Cyan- 
amid’s complete range of accelerators to 
provide varying degrees of processing 
safety, while maintaining the same cure 
rate, with SBR. The same benefits are 
available for natural rubber. In this ex- 
periment a typical natural rubber tread 
stock was mixed with each of Cyanamid’s 
delayed-action accelerators. 

The graph illustrates tensile strengths 


|for a series of cure times at 286°F. It is 
/seen that the curing rates for the accel- 


erators are essentially equal. This is indi- 
cated graphically by the parallel slopes 


of the initial rise, and the similar time 
intervals from the start of vulcanization 
to the beginning of the leveling-off or 
plateau at full cure. The variation in 
processing safety is shown by the scorch 
times. 

Where even greater delayed action is 
needed, DIBS® accelerator is also used 
successfully in natural rubber. The full 
advantage of its great processing safety 
is ordinarily used where much higher 
curing temperatures are involved. At the 
temperature of the present experiment, 
it would be used with an activator such 
as DPG 
































Figure 1 
TENSILE STRENGTH VS. CURE TIME 
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Translucent Soling Stock 


Modern fashion has created an increasing 
demand for extremely light-colored trans- 
lucent soling. Modern technology has 
provided a combination of elastomer, re- 
inforeing pigment, curing system and 
antioxidant which satisfies this demand 
as never before. The following formula 
should provide a good starting point in 
the development of such a stock: 


Parts 
ASRC 3106 or Krylene NS. 100 
oo rae 40 
Magit@D.....6cccscccse § 
Staybelite Resin......... 5 
Diethylene Glycol........ 1 
Antioxidant 2246®....... 0.5 
Marbon 8000............ 15 


Di-Cup 40-C............ 3.75 asis 
Cure 714 to 15 minutes at 300°F. 


The light color of this stock is due to 
the original light color of the polymer and 
is maintained by the Di-Cup curing sys- 
tem. The Hi-Sil 233 is a reinforcing white 
pigment; the diethylene glycol is neces- 
sary to ‘condition’ the pigment. The 
curing system used here results in a stock 
with excellent aging properties. Anti- 
oxidant 2246 enhances this characteristic 
and also serves as a retarder, while main- 
taining the light color. The scorchiness 
of the Di-Cup curing system has been 
one of the problems with its use. The 
fact that Antioxidant 2246 is an effective 
retarder should be of interest. The retard- 
ing effect is illustrated by the scorch times: 


Mooney Scorch (MS) at 250°F: 


No Antioxidant..........17 minutes 
0.5 parts Antioxidant 2246. .34 minutes 


Trademarks and/or sources: 


ASRC 3106 American Synthetic 


Rubber Corp. 


Krylene NS Polymer Corp. Ltd. 


Hi-Sil 233 Columbia Southern 
Chemical Corp. 
Maglite D Marine Magnesium 


Div., Merck & Co. 
Staybelite Resin Hercules Powder Co. 
Marbon 8000 Marbon Chem. Div., 
Borg-Warner 
Corp. 


Di-Cup 40-C Hercules Powder Co. 
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in January. Stocks at the end of Febru- 
ary stood at 10,842 tons, compared 
with 10,025 tons on January 31. 

Prices for ASTM centrifuged con- 
centrated natural latex, in tank-car 
quantities, f.o.b., rail tank car, ran 
about 41.92¢ per pound solids. Syn- 
thetic latices prices were 21.5 to 38.2¢ 
for SBR: 37 to 53¢ for neoprene: and 
46 to 60¢ per pound for the nitrile 
types. 

Final January and preliminary Feb- 
ruary domestic figures for all latices 
were reported by the United States 
Department of Commerce as follows: 


(All Figures in Long Tons, Dry Weight) 


Pro- Con- Month- 

Type of duc- Im- sump-- End 
Latex lion ports tion Stocks 
Natural 

Jan. 0 7,184 10,025 

Feb. 0 6,489 10,482 
SBR 

Jan. 7,801 — 6,886 7,822 

Feb. 7,753 — 7,083 10,482 
Neoprene 

Jan. 1,049 O 925 1551 

Feb. 998 0 859 =. 2,710 
Nitrile 

Jan. 1,104 O 1,244 2,418 

Feb. 1,161 0 1,009 2,535 


Not 


Reclaimed Rubber 


Reclaimed rubber sales continued on 
a high level for the first three months 
of 1959, The April strike situation in 
the rubber industry, however, was ex- 
pected to have an effect on the amount 
of reclaim consumption which would 
be proportional to the length of the 
time of the strike. One source indi- 
cated that it has sold a_ substantial 
amount of reclaim to one of the big 
four rubber companies which was out 
on strike; further sales to this company 
were expected to be curtailed until the 
strike had been settled. 

Despite the strike situation, automo- 
bile production during the period under 
review (March 16-April 15) was up: 
consequently original-equipment _ tire 
sales remained on an_ equivalent 
plane. This factor together with the 
report that replacement sales continued 
at a fairly high level explained why the 
overall reclaim picture was not ad- 
versely affected by the strike situation 
in late April. There wére also reports 
that automobile mat and battery box 
production continued on a significant 
level; even though hose and belting 
production was somewhat spotty dur- 
ing April. 

According to The Rubber Manufac- 
turers Association, Inc., report, March 
production of reclaimed rubber was 
28.950 long tons: while consumption 
was 27,600 long tons. 


RECLAIMED RUBBER PRICES 


Whole tire, first line ............ $0.11 
Third line a 


306 


Inner tube, black : $0.16 
RA ye cre A eee See ees 21 
LUG TE ae mg eee ep ay te ice teas 14 

Light carcass eee nr 

Mechanical, light-colored, medium 

gravity MAR ACIN es ee ep ier 155 
Black, medium gravity ........ 085 
The above list includes those items or classes 


only that determine the price basis of all d 
rivative reclaim grades. Every manufacturer 
produces a variety of special reclaims in each 
general group separately featuring character- 
istic properties of quality, workability, and 


° Beaute matic 
gravity, at special prices. 


Scrap Rubber 


Quiet trading conditions prevailed in 
the scrap rubber market during the 
period under review (March 16-April 
15). Consumers, for some weeks now, 
have been restricting their purchases, 
apparently reflecting a letdown in their 
sales of reclaimed rubber products to 
the automotive industry. Prices showed 
no change from the previous period. 

During this period the Scrap Rubber 
& Plastics Institute met as part of the 
forty-sixth annual National Association 
of Waste Material Dealers’ convention 
at Chicago, April 5-8. Benjamin W. 
Wendrow, technical manager of U. S. 
Rubber Reclaiming Co., Buffalo, N. Y., 
was the principal guest speaker. He 
spoke on “Reclaimed Rubber—Its Place 
in the Rubber Industry.”! 


Eastern 
Points 
Per Net Ton 


| 
Mixed auto tires ... $11.00 $12.00 


S. A. G. truck tires ... nom. 15.50 


Akron, 
oO 


Peeing, No.1 ....)..... nom. 23.00 

Re MOREE Pere cette eee nom 20.00 

Agee nom 15.50 

Tire buffings ..... nom nom 
(¢ per Lb.) 

Auto tubes, mixed Sse 3.25 

lack S43 $.75 

Red 6.25 6.25 

CT ee 4.75 4.75 


See this issue, p. 275. 


Rayon and Nylon 


American Viscose Corp., New York, 
N. Y., is counting on rising automobile 
sales to aid its Operations in the cur- 
rent year, according to a _ leading 
spokesman for the textile firm. For the 
first quarter of this year, the com- 
pany’s sales are expected to be on a 
par with those of the final quarter of 
1958, but earnings are likely to be a 
good deal higher, he predicted. 

Tyrex viscose tire cord and other 
yarns sold for automotive use now 
account for 20% of the firm’s overall 
business, it was reported. 

Rubber companies and the automo- 
bile companies are promoting tires with 
Tyrex cord in their advertising and on 
their television programs, and Tyrex 
viscose cord is now receiving sufficient 


market support to keep it in the posi- 
tion of a preferred product, it was 
said. For Tyrex and other viscose tire 
yarns American Viscose has an annual 
capacity of 82 million pounds. 

Total packaged production of rayon 
and acetate filament yarn during March 
was 62,900,000 pounds, consisting of 
28,400,000 pounds of  high-tenacity 
rayon yarn and 34,500,000 pounds of 
regular-tenacity rayon yarn. Production 
for February had been: total, 54,700,- 
000 pounds, including regular-tenacity 
rayon yarn, 29,500,000 pounds: and 
high-tenacity rayon yarn, 25,200,000 
pounds. 

Filament yarn shipments to domestic 
consumers for March totaled 65,200,000 
pounds, of which 28,900,000 pounds 
were high-tenacity rayon yarn, and 
36,300,000 pounds were regular-tenacity 
rayon yarn. Shipments for February 
had been: total, 56,300,000 pounds: 
high-tenacity, 26,100,000 pounds; regu- 
lar-tenacity, 30,200,000 pounds. 

There were no additional reported 
price changes during the period under 
review. 


Rayon Prices 


Tire Fabrics 


POO /490/2 5.002555 5: $0.625 /$0.78 
EGSOPOUBY2 5 6d cccens .685/ .685 
2200/980/2 .625/ 658 
Tire Yarns 
High-Tenacity 
11007 490, 980) 2... cece ns 66/ .66 
POOP SD 8 eee tawsanes .66/ .66 
1150/ 490, 980 er ; 59/ .63 
MQ5/ ase GE Sede Sees 59/ 68 
T2807 490 genes at 59/ 63 
PGSG, F200 ees . 39/ 36 
1650/ 980 Se eases: Do/ 30 
1875/ 980 ea 55/  .58 
2200/ 960 54/ 3ST 
2200/ 980 : Saf Si 
2200/1466 : 64 
4400/2934 60 
Suner-High Tenacity 
1650/ 720 60 
1900/ 720 eres 58 
NYLON PRICES 
Tire Yarns 
840/ 140 Ota ne 1.10/ 1.20 
1680/ 280 Le at oes 1.20 


Industrial Fabrics 


Though the industrial grey cotton 
cloth market is in the opening stages 
of its slack replacement contract in- 
terval, it is busier than usual on fill-in 
quantity business. Numerous small-size 
orders were processed during the last 
week of the period under review 
(March 16-April 15). More quick 
goods than could be found became in- 
volved in inquiries that made the 
rounds in first and resale channels. In- 
dicated was the fact that more finished 
fabrics are required than were balanced 
by converters’ and end-users’ spot and 
nearby grey goods. 

(Continued on page 320) 
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For free booklet, “Fabrics Plus,” write Dept. H-5. 
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“Texas Tower” radomes of rubber- 
ized nylon are supported by interior 
air pressure. Nylon base fabric by 


Wellington Sears. 











Inflatable dunnage bags are made of 
neoprene-coated nylon enclosing 
rubber air chamber. Wellington 
Sears base fabric. 





berized nylon fabric, is a filling sta- 


tion dropped from the air. Base 
gq 


WELLINGTON SEARS COMPANY 
FIRST In Fabrics for Industry 
For Mechanical Goods, Coated Materials, Tires, Footwear and Other Rubber Products 
WELLINGTON SEARS COMPANY, 111 WEST 40TH STREET, NEW YORK 18, N.Y. 
Atlanta « Boston « Chicago « Dallas + Detroit » Los Angeles + Philadelphia » San Francisco « St. Louis 


fabric by Wellington Sears. 
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Synthetic Rubbers and Latices* 











Monomers 
11-80, 100, 200, 112-3 Triols./b. $0.255 
i rrr : » obO» 265 
11-400... 7 : 1b. 325 
Acrylonitrile..... 1b, 27 
Butadiene. ; aD 15 
Dow Styrer ie. eee 1b. 12 
H99, N99... lb. 205 
er lb. 17 
Vinyltoluene...... sake Bi 
eae cena Ib, 1.75 
Hylene M........ lb. 1.26 
lb, 87 
lb, 1.02 
b. 87 
b 92 
g .38 
- b 25 
on ‘ Ib, 1.05 
Siensener MG-1... ..1b, 1.00 
-S. . lb. 85 
MPL. bikers Ib. 1.75 
Multron R-2..... Ib .54 
P200 ; vas x | 
Rohm & Haas ethy yl acrylate 1b. .34 
Glac ial methacrylic acid. . 1h. 45 
e of 
0 
88 
38 
33 
825 
50 
lh, 38 
Vulnar ipol KM. vers oe lb 52 
NM. ee Ib, .38 
Wingst ip Be Sa eaea as re .38 
Acrylic Types 
Acryl m BAIS .....%, 
A-5 acattre wriers 
Hycar BON ch ecnc: 1.34°¢ 
Latices 
Hycar 2600X30, 2600X39, 
WOE sa Geib ae beens scnbOe .50 
Fluorocarbon Types 
Kel-F Elastomer. . ves eld, 15.00 
5500, 820 (Latex).. . 1b, 15.00 
VON A, AETV 6560.6 s.0:0sic0080. 15500 


Isobutylene Types 


Enjay Buty! 035, 065, 
2 217, 218.. 
165, 268 325, 309... 
Hycar 2202..... 
Polysar Buty! 100, 
01 


150 


200, 300 400 


Neoprene Types (CR) 


Neoprene Ty pe AC, AD, CG.. 558 
FB 655 
GN, GN- A, WX. 418 
3 ee 428 
KNR 758 
W, WHV. 398 
WRT.. 458 
Latices 
Neoprene Latex 571, 842-A.. .378 
| See 398 
60, 601- A. .408 
oe 418 
a 428 
(oS ae ee 38 
er 398 
er eer 478 
Nitrile Types 
Butaprene NF...... 
S) ee 
bic kkieciomeecw sas Meee aeeis 
NX} eee 
Chemigum, NiNS iG we Hew 
oS ea aaa 
N6, NOB. N7, N8. 
N600. SEEPS SURE SENSE aw aaaes ie 
H year 1001, 1041 .58¢ 
1002, 1042, 1043, 1052, 
ek) .50°¢ 
1014. .60¢ 
| RE re .64¢ 
Pee : .62¢ 
1432, ey cee bah asters sae? 
beak) 
> BJ, SLT: BLT 
Eo usedoeai ses awe 
cv. 
LR ere re 
18-80. 
_— sar Kry nac 800, 802, 803. wierd 
| A Se pie Pa bes ee eters ener 
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Latices 
Butaprene N-300............ccccce0s 
NOOD NOD oc. oo ons cos ccdcccccs. 
Chemigum BOO RL Teer ee on tela 
235 CHS, 236 SE ee 
245 B, 245 CHS, 246, 247, 248.... 
Hycar 1512, 1552, 1562, 1577.. $0.46¢ 
1551, 1561, 1571. 54¢ 
1852. 46¢ / 
Nitrex 2612, 2614. be 460 7 
2615 ele ite 518 / 
IT Aa EF meee 549 / 
Le A ear ae ‘ bie 46% 
i ae Siac Sena em 
2620: 2625... 468 
incurs” Type 
Hypalon 20, 30.... 1b, 70 
— Types 
Thiokol LP-2, -3, -31, aoe: 
Be weave 
DOR cask: te 
6 byt, ee ee eS 
MNase BRS ares Goin oeautn eee 
RO theta ant aioe tee Cn ee 
Latices 
Thiokol Latex (dry wt.) 
Type MX.. 
WD-2 
a eR Cee ee or .808 
Silicone Tynes 
GE (compounded)........... 2.29¢ 
Silicone gum (not com- 
pounded). . ¢, a Sasa 3.85¢ / 
Silastic (c ompounded) bo See 

(Partly compounde i). gas 

(U ncompounded) it ee 4.05> / 
LS-53 .. 18:00 

Union Carbide (compounds)... 2.35> / 
or er Se 3.856 
Styrene Types 
Hot SBRt 
Ameripol 1000, 1001, 1006, 

1007 0005 24¢ / 
a eee 2435 ¢/ 
1006 Crumb 2475 ¢/ 
1009... 2475¢/ 

Crumbs .6 605% 259¢ / 
1012... 2475¢/ 
1012... 2425¢ 

Crumb... .249¢ / 

. ee cae J 

mb etecate rela avers tee aes 2615 °¢/ 
ASRC "1004, 1006 241¢ 
1009 9475 ¢ 
1018 .27¢ 
1019 .265 
3105... 41 ¢ 
3110 ; - Be 26¢ 
Copo 1006 on 241¢ 
FR- S 1000, 1001, 1004, 1006.. 241¢ 
1007 241¢ 
DP ones S4hseia cae 2475¢ 
1010 26° / 
1012.. 2425¢/ 
1) ER aneearen 25¢ 

Crumb phe cakes 2615¢ 
Ue Sa 281¢ / 
1 ee 28 « 
181. 241¢ 

Naugapal 1016, 1019 .265¢ 
1018 27% 
1021 30b 
1022. cate 28 
1023 srtelees 2856 / 
6003 a 

Philprene 1000, 1001, 1006..... 

EIN Soci invade vernsonis oli aca ias wie Rete aie Mares 
ol RS ee On a ee 

REPENS oe re NE Sled aad SRR aleey 
ad TT ee ee ee 

Plioflex aire uate =f 241¢ / 

Polvsar =f 630... 241¢ 
ie E: 255¢ / 

S-1000, 1006. Ne LA arteritis Gaston ae 
py MRI Baas se crap whiner cetacean acain ons 
-100' = alpen Se carb tel gatas SVS 

syvnpol 1000, 1001, 1006, 1007, 

241b / 

—o RSD O REE .24356/ 

ONS 5.6% 0% re ie eee .2425b/ 

ea EOD ee etc 2475b/ 

8000.... Sica CR SCE .241> / 
X-274 sis aes 
Hot SBR Black Masterbatch 

Pree D800 Fics 0.00 see aston 
ES SSE. PROD FER Cc ae a WENAE DRL 

Seem rien eect eT ee 





afr reight extra. 
b Minimum freight a 
¢ Frej 
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ee eSeePe BA 


eA te eww he 
w 
na 


20 e020 


MAnNBdenNnaNnna 
2200 


NWNMN Wh 
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Cold SBR 

Ameripol 1500, 1501, 1502.... $0.241¢ / 

ASRC P50, E502 so oncseacc .241¢ 
pt ee .2625« 
A eee 

Cone 1500, QUES so alors scene os sve 241° / 

NU a eine erate ates ase.b,.wid0' 4.07 + 261¢ / 

F Re S S 1500, 1802, 146,179... 241° 

raiale 26¢ 

Nz cael re 625! 
BOB Cocsvee a sleience 295 
ia Ae ORS Oe Tae 31% 

Philprene RO PONE nine ols aa bets 

Plioftex ROMME IM oo SGi a e'pdvere waveldieie cba na 

POlysar Kryviex 200) oi oes voces eis oes 

SS-250, SS-250-Flake...... 
Krylene, NS.... 
DONO UID es. give wisn <6 isi!s stad. bree w'sue 
S-1506.. Bie Sia (asa htisiedk wis 
Synpol 1500, 1502, PIOR eo 6iv ss, 241% 
Cold SBR Black Masterbatch 

Ameripol WONT side 55 0.8: at's) oes nt 
en ee aa 
MM vag cance since Carenennee-s 
4652 
cn, SO Oe an 
ee ee 
3aytown "1600, 1601, GOD hk acon ae 

CB-102, Weeral gig evere avert Sr ie 

PI hilprene 1600, WEDS heey been 
Ree air eer ee Na re 

S- 1600, MOR ai Ge co shlcKe aon inva tslat ole or ecetels 
PR Sco sta baie aca atc 

DYNDOU STOO s.s: c:iwissiewleswe ees 193 

Cold SBR Oil Masterbatch 

Atheripol 2708.64 ose e es eos .206¢ 
WIS jcc A tst ee ECE Oe . 2035 ¢/ 
Pe ROE awhaeecescusaxs 191¢ / 
PPO CA ve die > vals-eeicaiene -1885 
MMR cara iG 5 cia. a orevore Cedars’ .175¢ 
Paar cseb se role ae thes <25%/ 

ASCR 1703 erate te ciate . 206 
WN s chat sg Uipce cls erected ew ae 191 
BM IEEe ora oe © sik ik Pia ecw ele eso Bib Sse 1885 
(ig) Ee rear et ae eae 175 

Carbomix NBO Nacec aaearnn 182° 

RE eee eee se Ee eee 1845¢ 
a784 TOE es CET Oe 177¢ 

CONOINTED sia pies Siersie ea ne bre save 1885 « 
Pei orccre's euros d aielei iors aie Rav .206¢ 
MG a: og evar s. Wik wierai tr axohavore- wis 191¢ 
OD ox va x ow olee ie adie oalees 231¢ 

Lop SO 1) US Seat ee 206¢ 
Ds os cig aie elo’ sinin eo) tery 1885 
1712. 1885 
BS icsicels sis sus sieieie amare 196 
POON L. sice-g-» wevreie we Oreck . 1885 « 
i CP er ere Oe .206¢ 

RS ear PPO tec .191¢ 

Phiten EOC AE 
1708 Pe WG len ce AR ecc ne ee 
eh, ie > SR nen ae 

PUGHOR 0700, 4008 6 0'cs 505 5-0 206° / 
S7IO. D712. sin 1885 
DES iis ees eiewsrenthe scans 175° 
a rare eae 1725 
DAA peibsie ica care cscd- Por eer 206 
LL Ee eee 191° 

le sar BARGE Cho Nic sors ors dene esas STIRS 

8.1703, patel 6 re arsisie-w-are 6) a9 
CO EOE renee see men: 
-1709, -1712... 
©. oi) BAR ee : ; 

Synpol ROB tse 206¢ 
TOT. BPG 6 6. so5 8 Naas 1916 
Ch Ermira 19b 
Mee icine eiacsieceseteslale nines 6 1885>/ 
8200.. 191» 
RM ocak xicer ore reer ste 175> 

Hot SBR Latices 

BRS 2000) 2008 cee eeis .2725¢ 
ON oe ks Sikes Ree oe ae .35¢ 
2005, 2004. parece e .305¢ 

rer tc 29¢ 

Naueate 2000, 1) arr .27758 

Sear ee melee os 308 
Barer 298 
Polit Latex 2000, TL IES On 
Polv car OONREUE so si5.vis-s seo oor 


S-2000; 2006, .cscwscves 


Cold SBR Oil-Black Masterbatch 


Ameripol 1605..... 000000 155 
47 50 Re aiukis era Wins lucene bre sips 1545 
Ei aR ARN et RES 140° 
TE EE OE SOL .160¢ / 
Ee ON leh ooicieaem Caiee ee cck's .148¢ / 


Baytown 1801. 
Carbomix 3751, "3758. 





“1 1545¢/ 


kc A 2 | era 164° / 
3755. procaine .147¢ / 
Ci 7 ie are ie eee .1576¢/ 
Lc AO Oe ; 148° / 
(Continued on page 320) 


$0.247¢ 
247 
.2685°¢ 
238 
.247¢ 
.267¢ 
247 
. 266 


.247°¢ 
.188¢ 
~183¢ 
-1485¢ 
.193¢ 
.188¢ 
.193> 
.1854 
.193b 
.19b 
.18258 
.188 
.199b 


.212¢ 
.2095¢ 
197° 
.1945¢ 
.181¢ 
.1785¢ 
A) 
.197¢ 
.1945¢ 
-181¢ 
.188¢ 
.1905¢ 
.183¢ 
.1945¢ 
.212¢ 
-197¢ 
.237¢ 
.212¢ 
.1945¢ 
-1945¢ 
202¢ 
.1945¢ 
212¢ 
197¢ 
.206> 
.203> 
.191> 
-1885> 
«eee 
.1945¢ 
.181¢ 
.1785¢ 
.212¢ 
197¢ 
.1885° 
.191¢ 
.1958 
.188 
.17758 
.1858 
.2126 
.197> 
.196> 
.1945> 
.1975 
181 
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| \\C HYDRAULIC PRESSES for Rubbor at Pladticn 


AZT) * 
ac /\ Illustrated Compression 


Molding Press with 314 ton 
capacity. Platen sizes 45” 
x 30’ —2-10” openings, with 
semi-automatic controls. 
EEMCO builds a complete 
line of Presses for Lami- 
nating, Transfer Molding 
and Reinforced Plastics. 




























... designers and builders 


: ERIE ENGINE & MFG. CO. 
11945¢ of a complete line of MILLS and PRESSES 


+ 9S’ East 32th Se ERIE, (BA. 
.197¢ 


:203% 

191 

.1885> | j 

212° ih | 

.1945¢ | 

‘iste e 


2128 | rice pony 
TEST TUBE AGING |, \ Powe 




















1758 bes 

a | x tU 
. 1858 : s 

ie scott Model LG 78 wopPe"® 
.197 : 3 s es 

O6b | 2 yb 
“1945 ent * 

nba ° ror 

181> @ No temperature gradient. con't guie 

er 
| @ Excellent stability of temperature: within * ; — th 

3425¢ +1°, & > | = nN 

36: 
ne @ Designed with controls to 600°F; slight 

35758 Tr : 
378 modifications permit temperatures to 750 °F. en glass 
rca Specify the product of the world leaders in on enol cleaning 
5 | testing equipment, certified DEPENDABLE 

ivy by the fact that — 

|. 32% of MODEL LG SCOTT TESTERS, INC. 

as . 90 Blackstone St., Providence, R. I. 

“ny | 

Ss Representatives in Foreign Countries 

a ORDERS ARE REPEATS- 
ee New Symbol of World Standard Testing 
170° 

153¢ 

1636° — 

154° 


| ka 
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Compounding Ingredients* 














Abrasives 
Pumicestone, powdered ib. $0.0363/ 
Rottenstone, domestic... .. ./b. sos J 
OS eae ton 80.00 / 
Walnut Sheli Megs ton 50.00 / 
Accelerators 
A-1 | aeepaeaaaataed Lapens ton 0 6f 
_ RRS a renee ton 66 / 
A100... Kk e/o cee 1b. ey Me 
Accelerator 49.............-. —_ 
Cement aE a stim ib. «1.14 
= een 1b. 1.04 
SE er ete eRe ry 1b. 4.25 
$9 Lk wistkts o0as se eer emcee 2b. 1,20 
Deiwtecssbuiavsdeslnass eek 1d. ow 67 
DEE sate dcsivsGehiccaauren lo 2.25 
SE OE aGRe lb 66 / 
DED Sanccdacutaansaswen 1b, 1.37 / 
BME ec osda sacs ieoneee Ib oe. J 
OS A ore 1b. 2.20. ff 
PNNNIND 5 ss wibiviciea tears scar 1b. 66 / 
RE ee eee 1b 3.00 
SUS cawasieab si perenne 1b. a4 
DER cchassseesencecee 1b. 1.04 
Te. >» 208 7 
Butyl Accelerator Fight....16. 1.35 
ND. con ss 105% oe eee se Ib. 45 / 
OS eee 1.04 
Ziram.. 89 / 
Captax. 44 / 
Conac S -76 / 
C-P-B 2.95 / 
Cumate 1.45 
CHGEC... 0s ecccscvvevcees lb oe. J 
=. oii Saadiinieve-acpreuee Saeed 1b .85 
cn sGug tino ate cone 85 
Dore (diorthotolylguanidine) 
a noegy kek a seaeens 1b. 69 / 
as oh UL Guia Ib. 69 / 
Dee 9, Sk SO 
SS | ea 1b. 49 / 
NED. 56 sien casckaae 1b. 2 of 
a 1b. 2 / 
SENUNN sins p'e elec nis ean ie caey 1b. =1.04 
— aie nebcenvasaiue’ lb. 1.04 / 
GGG estab eeeae eee 1b. or U7 
Ethel MONE. 2s suse ae parts lb. 3.00 
J ae eee 1b. = =1.04 
MMR oa besa ana sane ver lb, 1.04 
ee 1b. 1.04 
DUR coc biseccweesseser Ib. 81.04 / 
— (askoewnvnwsh iene 1b. = =1.04 
AE AR Se OS 1b. 2 / 
Eehyiec Diwan sé se eaeee 1d. Pe 
ENS RAR See Sere 1b. 60 / 
44 / 
265 / 
1b. 1.04 
MBT (2- mercaptobenzothiazole) 
American Cyanamid....Jb. 44 | 
EAE ack sae eae ee 1b. 44 / 
SS a 1b. a oe 
XX, Cyanamid.. 1b. ao Uf 
MBTS (mercaptobenzothiazy! 
disulfide) 
ees 1b 54 / 
Uy eens Ib. oe 7 
Naugatuck............ 1b. me 
-W Cyanamid........... 1b. 59 / 
Merac §225........... aes wa J 
OS ae eee oo. 00. oe J 
BOCLURERN occ cccanccsesctls 2,08 
Methazate......... erates ib 81.04 / 
Methyl! Thiram............ m. t.ie 
eee eee 1b 1.14 
SS Err 1b. 1.04 
Sens sat abou wseewaats 1b. 1.14 J 
Mono-Thiurad. 1b. 1.14 
2-MT (2- mercaptothiazoline) 
eS ee lb. 88 / 
_ Du Pont 1b. =1,00 
ee nee Ye Ib. 1,05 
od St aero lb, 6. 
OSS Se as rf .80 / 
Uo ere 1b oe J 
Pema SDB iivs ssc cve cscs 1b. 45 / 
RE Sc leswasawemauweee lb. 81.24 / 
ee lb 30 / 
PUEMINE i c5-c0spwecaanies 2:25 
Tr 1d me 
oa ah Neat dain 2.07 
Polyac Pellets............. lb. §=1.85 
R-2 Crystals ; ae 
ee ee oo J 
we -50B 1.00 
Sere 1.14 
* $7, 62, 67, 77 1.04 
err rt ees” 3.00 
NOONE ni66 ose ennceee aa 76 / 
ARs .80 / 
NID 55 coebeness 3.00 
ot) Se ) rae ye 
Mie hoes ceabeah aeewee ~ 2.99: 7 
errs lb. 1.98 
ER sas iscanss ares eee Bb. 1.30 / 
oo A ere 1b. Sa 
5 lb. 1.98 
err lb. 88 / 
DS vos Gawicce One oeenens lb. mm 7 
Aree errs 1b. 64 / 
ee lb. 1.14 
Re eter lb 44 / 
MEE Seca ccorcceaecen 1b. 1.14 
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$0.065 
.04 
165.00 
160.00 


57 












Thintam Bisiiessvseeecn sss 1b. $1.04 
Se einiaee see ese s srs tte i. 1.34 
TENE oss sss nineo casero 1b. 56 / $0.62 
NRT m 1.03 / “1:10 
ct rt er lb. =1.14 
OMGER. ss r08 1b: F200 7 1.10 
oe 1b 1.14 
Ureka Base........ sibs 66 / Be 
Vulcacure NB..........-+- 1b. 45 
NS. Saiielarele nats ews. contes ao J %0S 
IDs vss sno viv git. pisos a0 . 1.14 
A As EE 5° ae me 1d. 35 f .89 
2, STP. lb 2.45 / 2.50 
A Oe re re re 1b. ia .56 
Rema ne iee dees pice eee 1b 69 / ont 
RON s cicntee eG nme ebreerees lb 6 / .78 
BOAOIAL. ocsscaraseesexs 1b. ao | 
RE. cocoa cea pceen sae 1d. es Ge 253 
DUDRIC. s cvcbes vecceeae see 1b 1.04 
Accelerator-Activators, Inorganic 
Lime, HyGrated. ose. ooseecs ton 21.96 
Litharge, comm. .........5%: lb. .1425/ 1575 
Eagle, sublimed... 1b. 1435 
National Lead, sublimed. . lb. 1435 
Red lead, comml lb. 185 / 195 
Basie oe .1475 
peer tent. 1475/ .1495 
Paces ae aeee 38 / .50 
White lead carbonate ee o 
Sasa ereiee@ awe ald ; ok 
Se eS ree lb mY oF .185 
oo RE ERS ee tes: b .1725/ 1825 
AOE ioe alk stp wee ane oO b Pe YAY sae 
National Oe ee 1b, .1625/ .1725 
Zinc oxide, comml.f........10. 148: / .1925 


Accelerator-Activators, Organic 





<3125/ .2325 
65 
.20 .25 
.1425/ .1925 
14 19 
-1175/ 1425 
155 / .18 
.16 .185 
.1775/ .2025 
or 59 
1.95 
.1425/ .1925 
2:60 { 2.65 
2.70 / 3.00 
1:25. / 1:50 
.1425/ .1925 
1475/ .1975 
62 .64 
.1525/ .1775 
an J .205 
2025/ 2275 
1863/ 2125 
1638/ 19 
1738/ 20 
1263/ 1525 
1138/ 4 
1313/ 1575 
.1413/ 1675 
.1513/ 1775 
om. J .38 
.295 / .345 
1.05 
135. / to 
Oleic acid, comml.......... 1b. .185 / .225 
Emersol 210 Elaine...... Ib. .1475/ .1975 
Groce 2, 4,8) 1B ses ses coe 1b. a4 195 
WRU: ves eensvees: 1b. on. ff 42 
Pe ORs. scccte seo bea 1b a .30 
ESS Seer 1b 1.85 
ME 6 obasod ecu baeuee 1b. ea 26 
IE isis 5's. 5 0's 's crtrere saree 1b. .1485/ 1703 
ee a | 1b. .1488/ 1588 
Stearic acid 
E — LO 5s cs apainets 1b. .1675/ 1925 
Sateemice sea cee aare 1b. .1925/ 2175 
Hyarofoil Ree Ib. .09 
Hydrogenated, rubber -., 
i LS b. 1225/ .1475 
Lo os | ene Ib. 1062/ .1325 
Single pressed, comml.. . . 1d. 1475/ .1675 
TBOTEO! B10 5600s 005058 lb -1625/ .1875 
ROS aus éavaaenn es 1b. 16 / .185 
VS eee 1b. .1525/ .1775 
Double pressed, comm... .1b. .1525/ .1725 
oh, ee 1b. sau J .19 
Wilaat 254... o.cccsesss 1b. .1575/ .1825 
Triple pressed, comml.... .1b. ao .195 
EO ares b .1778/ .2025 
Wilmat 255... .enccces 1b .1875/ .2075 
SRePTE GOT . so 5's:5:0.6.0:0:00% lb 09 / .1075 
Oe ee. Ib 13 / ,605 
WR so cascaws coset eee 1b. eed .385 
MEAT oii ccce tie een cee 1b. .88 / 1.08 
ee eee errr 1b. As. .22 
O See Nor 1b. .1425/ .1925 
Zinc stearate, comml....... lb. .39 44 
Antioxidants 
Agetite Alba s 666 iccccee ...1b 2.40 / 2.50 
oe RE rn. 1b. sau J .72 





* Prices, in general, are f.o.b. works. Range indi- 
cates grade or quantity variations. Ne guarantee of 
these prices is made. Spot prices should be obtained 
from individual suppliers. 

+ For trade names, see Color—White, Zine Oxides. 





ot ee 2 An er lb 
Sayer iy Sic 1b. 
MOOMEIOR: cs i5s5510'6 wie wie ae eee lb 
Age ROMA. 0.0 0s cecces eres 
De oi cistpgiate treet ee 3 
MME cesip oa <nooe veneers lb. 
Oi adsiescelecweene™ ib. 
a sip cuatawracprstelels (Wieiaiacw ecars lb. 
SEREME se idcesccsscecos 1b. 
WEMOR Nc stale vistecsineete@ stent 1b. 
— | MEE nes Ib. 
PER ern lb. 
an DS cigievsct a. cccapta bicte peters 1b. 
pire 354 ‘pad eka lb. 
Allled BA 1146. oo 5.c0 0s 1b. 
PRR oa cosines sce 1b. 
EUGOR  coescknes <caas ened 1b. 
Antioxidant 425.. 1b. 
Rieck cncint nese ees 1b. 
PUUINON, 1a. o5\e'c bn Fase euecrnt 1b. 
PIs 6s sicie cain wt ened b 
SP Ce rere 1b. 
PINES cornicing bois 81S WA sIND 1b. 
Betanox — Meaien 6s career 1b. 
S35 A) eee oe 1b. 
Burgess : RETERA Wax. 1b. 
Se ree ere ostats 
( _ WE ci eer lb. 
SE re Ib. 
Comune Inhibiter X-872-L...db. 
DOOROE, cence tv asescese soa 1b. 
OCCU Ts: 6 o.c.6.0 0 er00espreleiee 1b. 
PUEXAMUDC. cccccsccccscc ws 1b. 
RO 55.0.0 .ec0sa.e ecw biecarece lb. 
TS rere cr ib. 
RNOTOMNRE. o.0.0ccccosvscces 1b. 
DIBUOAWAIIE, 6 5c.ciciccenciees bs. 
Raina sind osc vine sicorviecn ne 1b. 
DIROEORE TAs oisie:c ko tie citscoee > 
OS ree re lb. 
PG VIRRAI AN 5 65:4 2 550 0055-550 ib. 
GER ase OT CAeE OEM 1b, 
pS Sere Ib. 
MNF cng ata. siecoe eros eoin wins lb. 
| ee eter ress 1b, 
OCT 6 5 6: 5:5-0.4'5:0::6.050 0-08 1b. 
PEON cc apstcieereeseeed b. 
ee | oe ioe 1b. 
CO a ener 1b. 
DONE 000s poncceceveves 1b. 
RPNEES check. paiicie oeiete re ee lb. 






ProtectOP... 0.5. oes 
RIG ROM 6.5 60250 shee 
SPOON GO cee 6, 0.0 vince tte 1b. 
‘; eee Ree cue hee olen 1b. 
Pete wars'aca stvcancetnvs else onrerere lb. 
Petar eeetace ca eocetas ib. 
Mi cittcra- sie oetcsc nes ces lb. 
PD conten rnsepicasslned 1b. 
Se Se are es 1b. 
Santowhite Crystals, Powder Jb. 
Bae cucenecee ees os ste 1b. 
Bes ec peace shea snce 1b. 
— aveeiave sissies pec als 1b. 
PIO ogo secssacesusscen tb. 
Aes Peete. 1b. 
MOY os ccnurien eae 1b. 
ROE Ce 1b. 
PIV APE TE . cias sccecsies se aie 1b. 
CT | ers 1b. 
re res 1b. 
SUMMTOOE- FIGs voc 6 ccrcecces 1b. 
TMONOW so 60.66 ociesuewes 1b. 
Mat als iraYereiy sib isos ae 1b. 
TOMIRNE Ss 66s 80 cerne cae 1b. 
Thermoflex A 
Een Selene 
MER icici. o-0/s'e awa deme ee 


Antiseptics 


Copper naphthenate, 6-8%. 4 
Pentachlorophenol......... 

Resorcinol, technical. . 
Zinc naphthenate, 8-10%. ; ‘Ib. 


$0.79 





Blowing Agents 


Ammonium bicarbonate. . _ .07 
eee ROE Cre ee .16 
Blowing Agent CP 1475. 4 .32 
CO co vcneeewne sew eese 1b 1.95 
SER rr lb. =1.01 
Kempore R-125..........+. lb. =1.92 
RE Cae yiGissaean 1b, By. 
be. eerie rie lb. 1.44 
Sodium bicarbonate...100 lbs. 2.55 
Carbonate. tech.....100 Jbs 1.35 
Sponge Past. .620 ccs cses lb. .20 
ory lb. aan 
errs ere 1b. 1.44 
AP e ee eee ee Ih, .20 

Vv ulcacel MIN ene neatres lb. =1.36 
BMC : Ib. -68 
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HOLDBACK CAPSTAN 


EXTRUDER 


BARE WIRE REEL 


VECTOR CV with special new double seal combines the 
advantages of horizontal and vertical CV without the dis- 
advantages of either. Check these important features: 


® QUALITY—wire and cable is completely supported externally 


to prevent scuffing and distortion. 


VULCANIZING TUBES 


SCHEMATIC ELEVATION OF VECTOR CV 


WATER SEAL 


lal 
141 a wd : 


FOR RUBBER COVERED WIRE AND CABLE VECTOR CV 


Cc 


= VERSATILITY- 


able. 


sive—plant alterations. 


® SPEED—full cycle of vulcanizing and pressure cooling assures 


production speeds commonly associated with horizontal CV. 


® COMPLETE electrical control. 


NEW: = ‘constTANT PRESSURE” ROLLER HOPPER 


Closer diameter control * Improved product density 





London, England 
James Day (Machinery) Ltd. 
Hyde Park 2430 - 0456 


Home Office 


SHerwood 2-8262 


V. M. Hovey J. W. VanRiper 


Akron, 


Increased production ¢ Labor saving 


JOHN ROYLE & SONS 


PIONEERED THE CONTINUOUS EXTRUSION PROCESS IN 


J. C. Clinefelter Co. 
BLackstone 3-9222 


PULLOUT CAPSTAN 





Ohio Downey, Cal. 
H. M. Royal, Inc. 
TOpaz 11-0271 


TAKEUP REEL 





Positive support and full length of vulcaniz- 
ing tubes assures economical production of a wide range of 


® ECONOMY—Easily installed without extensive—and expen- 







Okura Trading Co., Ltd. 
(56) 2130 - 2149 
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GLYCEROL 

ETHYLENE GLYCOL 
DIETHYLENE GLYCOL 
POLYETHYLENE GLYCOL 
PROPYLENE GLYCOL 
POLYPROPYLENE GLYCOL 
BUTANEDIOL 
TRIMETHYLOL ETHANE 
TRIMETHYLOL PROPANE 
ISOPROPANOL 
BUTANOL 
2-ETHYLHEXANOL 
ISOOCTYL ALCOHOL 
DECANOL 

LAURYL ALCOHOL 
STEARYL ALCOHOL 
OLEYL ALCOHOL 
METHOXYETHANOL 
BUTOXYETHANOL 
CYCLOHEXANOL 





OLEIC ACID 

STEARIC ACID 
PALMITIC ACID 
MYRISTIC ACID 
LAURIC ACID 

UNDECYLENIC 
PELARGONIC A 
2-ETHYLHEXOIC 


ACETIC ACID om 

RICINOLEIC ACID — YOUR 
PHTHALIC ACID 

ISOSEBACIC ACID APPLI- 
ADIPIC ACID 


TARTARIC ACID 


FUMARIC ACID 


Kessler will prepare products to suit your 


own particular 


nical Service Laboratory is always ready to 
assist you. Write or call, outlining your 


specific needs. 


ACID 


CID FOR 


ACID 


CATION 


requirements. Our Tech- 








KESSLER 
CHEMICAL CO., Inc. 





State Road & Cottman Ave. 
PHILADELPHIA 35, PA. 


eee | 
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Bonding Agents 


BOSC. s ove ecccseeseeeiesic gal. 36.00 / 
Cover cement.....0+--+ gal, §=62.50 / 
Chemlok 201, 203.. 6s aoe gal. 5.00 / 
= PN Per gal. 9.25 / 
ncn deus ee pees ean gal. 11.70 / 
Chemiok BOR cocks esueees gal. 25.00 / 
4 poe nate gal. 18.00 / 
tN caBee pip bie eek a aeele b a.35 J 
Flocking Adhesive RFA17, 
RFA22, RF ARS. «oe lb .50 
G-E Silicone Paste SS-15....40. 4.52 / 
SS-64.. ‘ ee 3.05 / 
-67 Primer. Vide cose me 1b 7.50 / 
Gen-Tac Latex..........- l i, ee 
SS) | Pa gal. 3:58 / 
| eee ae. 1:99 / 
Kalabond ‘Adhesive....... gal. 6.50 / 
The GORRL...< i:<.0c:0:0080 gal. 2.00 / 
DEE. . ccs savonsdcans gal. 1.48 / 
Ty Ply, BN, Q,S, UP, 3640gal, 6.75 / 
1 REA Pir gal Sida Jf 
Brake Lining Saturants 
3 eee rr lb. 018 / 
oo a See 1b. .0225/ 


Carbon Blackst 
Conductive Channel—CC 


Continental R-40.......... 1b. 23 
Kosmos/Dixie BB......... lb. 23 
ee ee re cr 1b. 18 
ere eee lo. .18 


Easy Processing Channel—EPC 


6 EO 5 ir ib. .059 / 
Continental AA....... 1b. .074 / 
Koemobile 77/Dixiedensed 

77. Saab.doo aie Sasa .074 / 
Mi ronex M Sis lb. 0725 
Spheron lb 0775 
Mintae F<... 66.60.55 eer .0775/ 
SS | arr Ib. .074 / 
Wryex EP¢ 1b. 0725 


Hard Processing Channel—HPC 





Continental F..........+.- 1b. .074 / 
LLG | . Perr. 1b. .074 / 
he ER 'S/Dixiedensed 
Rr ib. .074 / 
Micronex "TS | Sean lb. 0775/ 
eS errr ib. 074 / 
Medium Processing Channel—MPC 
Arrow MP( oA 5 b 0725 
Continental A............ 1b. .074 / 
K smobile S S-66/Dixiedensed 
eee ee 1b .0775/ 
xs I 0725 
her 6 b 0775 
oxas M i 0775 
— | eae Pres db. .074 / 
Conductive Furnace—Ct 
A ( h 0875 
\ ( 110 
~ , cE 1 g 
X ( } rs 


Arovel FEI b 0625 
Continex FEF.......... 1b. .06 / 
Kosmos 50/Di xie 50... ... .1b. 06 / 
Pp b 0625 
S x M b 0625 
oe 6 ee aa t .0675/ 
Fine Furnace—FF 
Statex I 1b. 0675 
Ster ¢ 99 b, 0725 


High Abrasion Furnace—HAF 


Aromex Ht 0725 
Continex H AF. ae | .079 / 
kK 10s 60/Dixie 60...... 1b. .079 
] ) A 0725 
st 0725 
Vv O775 
Intermediate Super Abrasion Furnace—ISAF 
Ar SA O875 
K 0 Dixie 70 b, 10 
Pp O875 
a OS875 
V ¢ 0925 
Super Abrasion Furnace—SAF 
Philbl: ld, mM 
Statex 160 | b, me 
Vulcan 9 b. s4iS 
General-Purpose Furnace—GPF 
Arogen GP] lb. .055 
Statex G.. Be Deena .055 





~ At the request of the suppliers, the lowest prices 
shown for carbon blacks are for carloads in bags. 


Prices for hopper carloads are lower. 
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Sterling V. NEC GMy canes Ib, 

V Non- sti 1ining caeiehewa 1b. 

High Modulus Furnace—HMF 

Collocarb HMF........... 1b. 
COntIneR TID 65.5300: 05° 1b. 
Kosmos _— Wicca sae lb, 
Modulex HMF......... ee 
SUBIR OS. sv 65sec 1b, 

BSD. c vscchiccesenkccuwete lb 
a oe? 2 ere 


Semi-Reinforcing Furnace—SRF 


Collorath SRP 5 <0 63:06:50 1b. 
CORTIGEE SRE oescécncsssee Ib. 
EES 4 eee lb. 
i OE ae ery lb. 
Gastex eels a 
Kosmos 20/Dixie 20....... 1b. 
Pelletex, NS.... Sale canst 
Sterling NS, Se eee 

Re ari lb. 


PSB A wile ois acnar ewes lb 
nt alt ae PRP 1b. 
Medium Thermal—MT 
Sterne AT sic csc ev ees 1b. 
INGM-OtRINING, 200000000 >. 
MMM ie: Girins tre ao eee 1b. 
SEEN 5 acs sos ares 4b 
Colors 
Black 
Iron oxides, comml........ 1b 
ae ere 1b. 
SEAM IRUN cic clave’ o20-08-h44 lb. 
Lansco synthetic........ ib. 
Mapico pure synthetic... ./b. 
Lampblack, comml......... 
Seperget. ...scece kaoee cep ib. 
Permanent Blue........... 1b. 
SOS ee ld, 
Vansul masterbatch........ 1b, 
AS ONE ses b 
Blue 
Alkell Blue GC, Ro cscccscs3e Ib. 
py RAUATL SPLLOD 5 :0-6:0:0:6.015-0:6. lb. 
Du Pont Sau aen Coaee eae lb. 
BOG; cs ccsies soo rewsouut 1b. 
Heveatex pastes........... 1b. 
Lansco ultramarines....... 1b. 
Monsanto Blue 7.......... “ 
Betis pias snieneecowe 1b. 
BOE BOS p:4;5:6:0r80sie iene 1b. 
SME a atest e eS Sih orate cave 1b. 
Permanent Blue.......... 1b. 
Stan-Tone Violet Blue 
SSS rr. 1b. 
ME ec tehwlc cas ease cart Ib. 
eee 1b. 
os lb. 
Vansul masterbatch........ 1b. 
Brown 
FO ins sac c scene ne sae 1b. 
Iron oxides, comml......... 1b. 
Lansco synthetic........ 1b 
Mapico Brown.......... 1b. 
Sienna, burnt, comml.... .1b. 
fi eer. lb 
Raw, comm! er 
Williams........ ones 
Umber, burnt, comml..... 1b. 
Do 1b. 
Raw; comm... ..22.0058Ds 
of eo. Ib 
Williams, pure brown Ib 
WEROUEEs 6 aacs cesar A 
MIGGICD TAR ss. 6 s.c:0cos6 sce 1b. 
Metallic brown pure 
wt Re aE ee 1b. 
Vansul masterbatch........ 1b. 
Green 
re eee Lb 
RPE aa vb oan a ke oes or b. 
Co SP Gene ie oabDs 
Cyanamid......... Ape | 
RETR C105 5Gis' wiv eo-ae lb. 
Lincoln Green....... 1b. 
G-4099, -6099......... 1b. 
ASTID: Geter sss haste ld, 
sig, NE OS lb 
DU PORE cs viccece cosa eines lb 
PO ssakekses Sacenseee eee lb. 
Heveatex pastes........... lb. 
LARECO DORE. ..0 0005400055 1b. 
Monsanto Green 3....... autos 
1 ARP aI tA nite: 1b, 
Wc /aa sundae wince sinees 1b. 
DRED) as aKa Kee cee wows 1b. 
ANP ER NARA ae, 1b 
Sedans ieiesicvas see oaree 1b. 
Stan-Tone 
TOs nos cssenceeve oceans 
IE. os4 aus «oie asiee Ib. 
a Re peas lb. 
Vansul masterbatch...... ots 
—_ 
Cyanamid Permatons.......1b. 
PR PORE. ssicwesbansaea see 


Monsanto Orange 68187... Tb. 


2° 
Pe 


WN Wh ho 
ManAannannunse 





Stan-Tone 


me orange D-7003..... lb. 
Soyo) | ae lb. 
Orange 70 PCO4.. lb. 
eae ee piece 1b. 
D7 | il: RN aera or ai lb. 
Vansul masterbatch........ lb 
Red 
Antimony trisulfide........ 1b. 
a A OY eee 1b. 
Sulfur Free. ever shOD 
Brilliant Toning ede r lb. 
Cadmium red lithopones... ./b. 
oe BUH sc cas bie sec nate 1b. 
eG re are 1b. 
Noma Red, Scarlet... .1b. 
PDWPORG so cio:s- 5:0:0is piacere os le 
MO ic cctcrape tine eeeprenee 
Indian Red....... 


Iron oxide, comml.. 
Lansco synthetic " 
Mapico pure synthetic... ./b. 
NOs si wk arse 64.5 whe ves 








Monsanto Maroon 113..... 
6114 
RP fechas rene spinats 
SPS rr eer rey 
SEER E Pre rr 
one SOO ORE LE. 
69191... 
Autumn 
PRP-285 
AE SAP ones ian 
Rub-Er-Red 
Stan-Tone 
PIs cw iasesesevoaane 1b. 
2110, 2120, GRR lb. 
NOOR Oeee ee 1b. 
BNckkiunraseeessnes 1b. 
7 a a ee 1b. 
rr ee 1b. 
i? cininiecpieteremcbcaceretana 1b. 
eC eistdiecciertieckod 1b. 
Light ed *D- WOOD «0:6 s:008 > 
70 PCOS Ecaaierelhin: sietersiaieiae 1b, 
ROW -F00G sociccvsnesees lb 
ARPMRNY tac 5 05s vi. @e noises 1b. 
FERC OO. 00:60:06 00001 1b. 
Vansul masterbatch........ 1b 
MERU 5. ooceraverwse't-sid 3 5 Bake 6. 
White 
Antimony oxide........... lb. 
Burgess Iceberg........... ton 
SEY PIOHO BL. 5. o:0sse cee 1b. 
Permolith lithopone........ 1b. 
Titanium pigments 
Horse Head Anatase..... lb. 
PMN ipso e.g scs én sia 1b. 
ROAVORUIW bc600 8050 lb. 
MS NU ec since tccisee ele cates 1b. 
MORON age oreo 6 cb 55-40 We Ib. 
MED ARE «dis bide ees sins ces 1b. 
— A, AA, A-168.. a 
RA WO, OO. 00% 03-00 lb, 
PRL DUS lb, 
2 5 PSG by, apa lb. 
OHCANES 6 isicc:s sts.sieey:s lb 
Zopaque Anatase...... 1b 
Re ib. 
Zinc oxide, comml.. mare 
Azo ZZZ-11, -44, BSS) 5 1b. 
20% leaded......+.... Ib 
yy 1b. 
50% leaded. ......000. Ib 
Eagle £AA, lead free..... Ib 
AST, a aa 
R/C Ce aes Ib 
S0% leaded. .....sce0; 1b, 
Florence Green Seal..... ./b. 
OU SOA: ciccieecexces 1b. 
WEE SO8) a:5:0 sine oo cies lb 
Horsehead X X-4, -78..... 1b. 
oe 15, -17, -72, -515. . 1b. 
PS errr Ib. 
Lehigh’ 35% leaded...... 1b. 
50% VeAGOd os ci vceecs tb. 
Protox-166, -167......... 1b. 
St. Joe; lead TOs. 6..s.0s0ee 1b. 
Zinc sulfide, comml......... 1b. 
CFYDICNE Zoecscccccwse a 1b. 
Yellow 
Cadmium yellow tithopones./b. 
CRETIOUE 6s onc .cce cee 
Cyanamid Hansa Yellow... .1b 
DUPONE scence ok + cororeacics b 
NO oo. cas oicneksre cei Comoe b 
Iron oxide, comml.......... lb 
Lansco synthetic........ 1b. 


Mapico pure synthetic... .1b. 


WEIMOINOS 0 hs :5 hp ieeme- eo 1b. 

Monsanto Yellow 14....... lb, 

PR erm ee ne 1b. 

ee nies ciniaka sioteidos-b ee 1b. 

Nays ogo wrerp ietieiacn sore cieinre lb. 

SII sa eeaseesnen en 1b. 
Stan-Tone 

a — ee OCI ee 1b. 

re ee Ib. 

wanes TOPCO. 6 ceccese > 

ari are es tit heats ook 

Medium yellow 70 PCO2..1b. 

Vansul masterbatch........4b. 

Williams Ocher...0c0ssese 1b. 
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a7 Tet = 
For Rubber Testing 5 SIV I 
- : ‘Mill 0020"deep 
and Production {]) || een copia? 
; © covily 
: ere For making tensile test samples, we make | ||| Cover Aiare ro} 
Ge : on eee . H ‘ be O50"Thick} 
“DUMBBELL” Test Strip Die D412(51T) — kpc of slab molds. One is detailed 1 — iJ 
at the right. These are plain or chrome «fr im = 
MALLET HANDLE finished. We usually stock molds for mak- : / inl : 
MARKER DIE ing adhesion, abrasion, flexing, compression | |||+-----¢"----->)| || ys 
and rebound test samples, but supply spe- | ar | - 
cial molds promptly. We also ; At Il covinies tobe 
furnish hand-forged tensile dies =) 45 canines 
1” and for cutting regular or tear test orp j SSL 2 
2” Centers samples. RF snare maenissabinrals ade anata a 
x nccarstentinnt tnt tase bat 
HOGGSON & PETTIS MFG. CO., 141S Brewery St., New Haven 7, Conn. "0515" Cover plate tobe OSO"thickh = + 
Pac. Coast: H. M. Royal, Inc., Downey, Calif. Mill four corners b deep for peying mod apart © 














RUBBER WORLD TO HAVE YOUR COPY OF RUBBER WORLD 
alls ON YOUR DESK WHEN NEEDED 
630 THIRD AVENUE FILL IN AND MAIL WITH YOUR REMITTANCE 
NEW YORK 17, N. Y. 
Subscription Postpaid ala 1959 
a $5.00 Enclosed find $ ... for ohitit enter subscription 
Canada 6.00 | to RUBBER WORLD, beginning with the number. 
All Other Countries 10.00 N. 
ame... eee R at aS — 
Single Copy, 50 Cents in U. S. : 
$1.00 Elsewhere Firm .... i va EOS Gh Nhe s eR awe ss Reb a eee 
The World’s Rubber Progress Street 
Every Month AR ee ee eee ee 



































ROLL CAMBER ADJUSTED BY FABRIC EDGE GAGE 
FOR PRECISE CONTROL OF WIDTH, CENTERING AND EDGE 
CONDITION OF TIRE FABRICS AND OTHER OPEN WEAVES 

DURING WEB PROCESSING... Bulletin on Request 


C.A.LITZLER CO., Inc. 


1817 BROOKPARK RD. CLEVELAND 9, OHIO CABLE “CALITZ”’ 
EXPORT REPRESENTATIVE: GILLESPIE & CO. OF N. Y., 96 WALL ST., NEW YORK 5, N. Y. 
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Dusting Agents 
$0.405 / $0.445 


MAUS cso iaws seven saan 1b. 
eames ee 


Extrud-o-Lube, cone.......gal. 
Glycerized Liquid Lubri- 
cant, en eae gal. 


Black Diamond......... ton 
Hard Hydrocarbon...... ton 
Hydrocarbon MR,...... ton 
a a eee ton 
T-MR Granulated....... ton 
Hubs Be Oi Rp eashswusscxet 1b, 
OPD- _ eee 


Car-Bel-Ex A........... 4 
Car-Bel-Lite............ 1b. 


85 
Synthetic 100.... ne 
in OE ES 


i ib. 
Diatomaceous silica. ......ton 
locks 
ae lb. 
3 ee 1b. 
ee ere lb 


1.3 


3 








/ 





SSRs sway SA. 


in, ~~. 5 ~~ ~ 


-ton 32.00 / 48.00 


1.69 


73.00 


55. 


s 


35. 


19.50 
45.00 


Fabrifil X-24-G......... 1b. 
2 3 ea er ib. 
Filfloc 6000...........5. ib. 
Ue ee lb. 
HSC 435 Silicone Emulsion. lb. 
NSVOTIE, 550.30 kv ban ops ware ton 
ReMeP? coke cles ccsowere ton 
Lithopone, comml.......... lb. 
P| Se Tr lb. 
Pore oe lb. 
PRTIDOUED . o655:0 050004007 1b. 
PPC er ro Ib. 
Mica, 160 Biotite.......... 1b. 
RBM cass o0-0.0 ais heals 1b. 
325 | OS SRS err 1b. 
ONE. 4:cac0 scree sine es 1b. 
OS Aer ton 
ON ee ton 
eS Te RTO ton 
Ohio Superspray lime...... ton 


Pulverized limestone, Stone- 


SCRE va cosh sists nie ares ion 
Pyrax A . 

W.A.. ) 
Sawdust ; 
Silversheen Mica. F 
StanWhite ; 
Super-White Silica ‘ 
RORRIES Sa scold. os:05¥ Sis vies #3 ; 

RSS Arey : 
Suspenso ‘ 
ci 8 Oo Parrett! ; R 
Valron Estersil. ........... Jb. 2.00 
Walnut shell flours........ ton 50.00 
Whiting, limestone 

SEPP re ton 32.50 

Sere veces toe 23,00 

Calwhite.........-..++- ton 20.00 

OPES Se ey ric ton 23.00 

Duramite SR ee ea ton 20.00 

acer ton 32.50 

Key: — Beipacintes tarot ....ton 20.00 

TORMRINRE., iiscininbia eure a b.p.07u ton 30.00 

No. 10 White ean he eee ton 11.00 

a, Eee rrr. ton 30.00 
SRE Ess ton 45.00 

PAMNRs isc wales ceo ae ton 14.50 

a Ce ee ton 17.00 

WE cesievreseorsnese ton 13.00 

HERR RASA AES Serre ton 9.50 

Finishes 
Apex Bright Finish #5200-E./b. 25 

Rubber Finish.......... gal. 2.50 
Se OO er on. 4.50 
Flocks, Rayon, colored..... 1b. .90 

I RT POOR. 1b. a5 

Also see Flocks, under Fillers, Inert 
Paraflint RG and RGU Syn- 

RURCEID WUBES 60 5/5.5:0. o:010:0:0'05 lb. as 
Rubber lacquer, clear..... gal. 1.00 
a _— err ven cceeee .485 

DBs a iaiee 5 sea 485 
Tale (See 1 Tale, under Dusting Atents) 

SERS enoncree 1b, 
REINER sone antes eae 1b. 63 

PPO 60550 ce hess 1b. on 

| eer ee 1b. ca 

No. 118, colors.........¢al. .86 

oo reer gal. .76 
Van War..0s5 oeneses sen gal. 1.45 






—- . ) (| ET. * 
— Ris ahd nice kivlee Sono 1b. 
Accelerator 552...... eer | 
pe ee eer a |S 
-144.. Pri 1b. 
= ae 1b. 
<7 ae 1b. 
Aerosol, dry types......... 1b. 
Pe By eee lb. 
pe et rer 1b, 
Alcogum AK612 occ. se0 lb. 
CE EA Ib. 
PR asics ses aoa bieee Ib. 
eR Sw atp hi ueois ee stele 1b. 
2 = | RAR 1b. 
“RA eer 1b. 
Amberex solutions.........10. 
— be SEs > 
P< J-137, -140..... 1b 
OE EO vie hsinn aw eave I 
<r 1b. 
wa" Ley Wa ee = 
Aut Webbing Agent J-183. tb 
Pe FRR | Aen eS | bd. 
Ree Se: ib. 
K 





100, dry q 
Aresket 240. piexmione peau Th. 
500, GTY. o.0000 Soneeu sane 





— SS eee ee 


~~ 


ApeREIEHE SIS). oo 6356005010 
B it 





TUBION . « <:s:5:5 5:00 





AF Emulsion......... 1b. 
(COMO F< 60,050.03: 0:0 wanes 
Defoama W-1701.......... 1b. 
Defoamer 115a...... 0002.0 1b. 
ROAD «seis aleses: grain ne eeiane 1b. 
Dispersing Agents 
TS aS RRO era esc sr 1b. 
sR Nee 1b. 
Darvan Meee, 4, 2, S.0:0558 1b. 
Dawa 11, 21, 23,27. « s6:s 1b. 
Dispersaid WIA. sn cces b 
Learn Wb. 
Beane ON-870....... 1b. 
Igepal CO-630.......... Ib. 
ao: bb. 
5 PAR rer. lb. 
REMINDED icc isie1e.s <5 ions ate 1b. 
POON 6.0grs-6-6.c 00tieseee 1b. 
LaureltonOil. ..<sc.c00666 lb. 
eee 1b. 
TIRE 605. 6:61 6-0:0:00:6:0°4 1b. 
Marasperse CB.. oe 
ee 1b. 
Modicols. ‘ +e 
Nekal BA-75...... «ie 
oe aoe ib, 
INGDCO LAS «osc s0:6.0 ewes 1b. 
i, aC a ee ae 1b. 
prayeraie(e aie? sce eave ale islerete 1b. 
EMDR... 656\0,5 200 oe ois ee 1b. 
OT Neer 1b 
Sorapon SF-78.......... 1b. 
Tergtal NPX 6 «...ccice ves 1b, 
_ Mie vataystbiartersinis citer’ > 
ean WOR. scivce nut 1b. 
Rees: 1b, 
Triton Le RA lb. 
X-100, -102, -114...... 1b. 
Dispersions 
Agebest 1293-22......... 1b. 
GOTO AIDE, 0 o6:5.0.00005:¢ 1b. 
Powder, Resin D...... 1b. 
— 


.M.D 
ZB, ZE, ZM........ . 





Zimates, Butyl.. 
Ethyl, Methyl. eleleeveoinis 1b. 
Zinc oxide. . 
Emulsions 
AgeRite Stalite..........1. 
Borden Arcco A-25, 
Aio26, T1650. 6.02 00: . 





UTED S 65 xp eiciae’ Ib. 
es satastaie Orbiase.s state telat 1b. 
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7 CLASSIFIED 


ADVERTISEMENTS 


All Classified Advertising 
Must Be Paid in Advance 


(No agency commission allowed 
except on display units) 





GENERAL RATES 


SITUATIONS WANTED RATES 


SITUATIONS OPEN RATES 


Letter replies forwarded without charge, but no packages or samples. 
ADDRESS ALL REPLIES TO NEW YORK OFFICE AT 630 THIRD AVENUE, NEW YORK 17, N. Y. 


Light face type $1.50 per line (ten words) 
Bold face type $2.00 per line (eight 
words) 

Light face type 50¢ per line (ten words) 
Bold face type 70¢ per line (eight words) 


Light face type $1.25 per line (ten words) 
Bold face type $1.70 per line (eight 
words) 


Allow nine words for keyed address. 








SITUATIONS OPEN _ 








INDUSTRIAL RUBBER SALESMEN 


Nationally-known manufacturer of molded 
rubber products has several desirable open- 
ings for high-type salesmen in East and Mid- 
west. Must have contact with and ability to 
sell industrials who use such products. Excel- 
lent opportunity for sales producer. Salary, 
expenses and commissions. Write immediately 
for interview, giving resume of experience, 
qualifications and personal data. All inquiries 
confidential. Our men know of this ad. 


ADDRESS BOX NO. 2327, c/o RUBBER WORLD 














RUBBER CHEMIST WANTED—POSITION IN EXTRUSION 
department. Applicant should have two to three years’ 
pounding and _ processing closed-cell rubber. Contact: 


RUBATEX DIVISION, Bedford, Virginia. 


experience in com- 
Karl E. Balliet, 





RUBBER CEMENT COMPOUNDER. KNOWLEDGE OF SOLVENT 
formulations using all synthetics and natural rubber, for use in adhesives, 
laminants, coatings. Salary open, opportunity unlimited in financially-stable 
growth company. Location Stamford, Conn, Submit résumé to Director of 
Research, POLYMER INDUSTRIES, INC., Springdale, Conn, 


7 The Classified Ad Columns of 
RUBBER WORLD 
bring prompt results at low cost. 





SITUATIONS WANTED 








CHEMICAL & ENGINEERING TECHNOLOGIST — MANY 
years’ experience in rubber, plastics & latex technology. Extensive pressure- 
sensitive development and manufacturing experience. Solved many prob- 
lems in coating, calendering & molding processes. Have been in consulting 
work, development, and production in other chemical & technical fields. 
Numerous patents registered. B.S. Chem. with Ph.D. experience level. 
Mature age; presently employed. Consider new permanent connection or 
consulting engagements. New Jersey area preferred. Address Box No. 2325, 
care of RuBBER WORLD, 





FORMER GOVERNMENT RUBBER ENGINEER AND CHEMIST 
wishes to represent smaller rubber company in Washington, D. C, 
with Army and Navy specifications from government service with these 
departments in Washington. Address Box No. 2323, care of RuBBER WorLD. 


Familiar 





RUBBER MANUFACTURER’S REPRESENTATIVE. ESTAB- 
lished nine years Indiana and adjacent area. Serving the appliance, automo- 
tive, and aircraft industry. Specializing in custom molded, solid and sponge 
tubber parts. Regularly consulted by my customers on materials and part 
design. Desire account on commission basis. Address Box No. 2329, care of 
Rusger Wor Lp. 








MACHINERY & SUPPLIES FOR SALE 


SURPLUS EQUIPMENT 
4—Blaw Knox 6’ x 40’ Horizontal Vul I 
250% working pressure, ASME. 
1—Bolling 3-roll Laboratory Calender, 8” x 16”. 
2—Royle #™% Extruders, complete. 
1—Banbury Midget Mixer with 2-HP gear motor. 
1—Farrel- Birmingham 3-roll Lab Calender, 6” x 12 
Address Box No. 2324, care of RupBER Wor vp. 


inizers with juick-opening doors, 


FOR SALE: AT HOUSTON, TEXAS: 12 ADAMSON 16 x 24” 


presses, 14” ram, four posts, single opening, 634” daylight, 150 tons @ 
2000#%. Two 16 x 42” end-cap Farrel mills. HOUSTON RUBBER 
MACHINE COMPANY, 3301 Jensen Drive, Houston 26, Texas. 


FOR SALE: SIGMA-BLADE MIXERS: 43 
#17, 200 gal., jacketed; 1 Baker-Perkins #15-USE, 
disp. blades, 75 HP; 3— W& P 50 gal., sigma, 
non-jacketed ; 2—-Day 35 gal., sigma blade, 
1424 N. 6th St., Phila. 22, Pa. 


BAKER-PERKINS 
T304 SS, 
jacketed ; 2—W & P 50 gal., 
PERRY EQUIPMENT CORP., 


100 gal., 


HYDRAULIC PRESSES 
No. 11 Banbury 2-Speed Mixer. 535/370-HP motor drive 
84” x 26” HEAVY-DUTY MILL with 150-HP drive. 
3000-Ton 12-Opening PRESS. Steam Platens 78 
1200-Ton 6-Opening PRESS. Platens 40” x 40”. 
REED BROTHERS (ENGINEERING) LTD. 
REPLANT WORKS 


x 39” with loader. 


WOOLWICH INDUSTRIAL ESTATE 
LONDON. S.E.18. 
Cables—REPLANT. LONDON 


“FOR SALE: NRM 6” RUBBER STRAINER WITH MOTORIZED 
cut off, 100 hp, 550 V. drive. Mint condition. Write VIDEX EQUIPMENT 
CORP., 444 Hartung Drive, Wyckoff, N. J. 





CALENDER FOR SALE 
Four-roll inverted L 10” x 18” Farrel calender complete with 
inghouse motor and controls. In good working order. APEX 
BER CO., 505 Central Ave., Pawtucket, Rhode Island 


25 HP West 
TIRE & RUB- 


BROKEN DOWN? 


Immediate Shipment of 


SPARE PARTS 


Is Available For You 
—ALMOST EVERYTHING— 


P. E. ALBERT & SON 
TRENTON, NJ. EX 4.7181 











MILLS, CALENDERS, TUBERS 
VULCANIZERS, ACCUMULATORS 





183-189 ORATON ST. 








UNITED RUBBER MAC 
CABLE “URME” 


| HYD. PRESSES, PUMPS, MIXERS 
’ 'D* CUTTING MACHINES, PULVERIZERS 


HINERY EXCHANGE 
NEWARK 4, N. J. 
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0.335 f MACHINERY & SUPPLIES FOR SALE (Cont’d.) cut your cost 
315 HYDRAULIC PRESSES, 325-TON UPSTROKE 28” X 28” 300-TON ns cost mt 
44 ipstroke 40” x 30%. 300-Ton upstroke 22” x 35”. 250-Ton French Oil up- ENE ; ii . 
39 stroke 38” x 28”. 150-Ton Farrel 24” x 24”, Hartig 34%” Plastic Extruder, dh a's largest Jers, 
335 Elect. Heated. NRM 1” Elect. Heated. MPM 2” Elect. Heated. Adamson Prices include delivery anywhere in U.S.A. 
60 ) ’ Rubber Extruder. Thropp 3” x 8”, two-roll Lab, Mill. New and used 
335 Lab. 6” x 13”, 6” x 16”, and 8” x 16” Mills and Calenders and sizes up to 
"315 84”, Baker-Perkins and Day Heavy- Duty ere Mixers up to 200 gallons. 
435) oh Hydraulic raed ’s and accumulators. Ball & well 242 Rotary Cutter and : 
.335 ther sizes. Colton 5!2T & 4T Preform n iach ines, motor driven. Other sizes : T 
‘3 in Single-P Re and Rotary types. Banbury Mixers, Crushers, Churns, : > 4 ea U D Loe be 
335 Tubers, Vulcanizers, Bale Cutters, Gas Boilers, etc. SEND FOR SPECIAL 
BULLETIN. WE BUY YOUR SURPLUS MACHINERY. STEIN 
.6 EQUIPMENT COMPANY, 107-8th STREET, BROOKLYN 15, NEW \ 
6825 Lsiniceaendlaticcriosasiahies 8-1944, ses | aad +X Od 
= FOR SALE: 5—BAKER-PERKINS 100-GAL. 15 JIM2 JACKETED, 
64 Sigma-Blade Mixers; 1—Stewart Bolling 6” x 12” Two-Roll Mill; 1— 
.64 Robinson #1630 Plastic Cutter; 1—Ball & Jewell Rotary Cutter; Powder 
.70 Mixers; Tablet Presses; Screens. Your inquiries solicited. BRILL EQUIP ; Lf e- gy 
MENT COMPANY, 2401 Third Ave., New York 51, N. Y. : ; REEN 
48 = encima — - 4 
54 BANBURY #3 WITH 75-HP MOTOR DRIVE—CAN BE RUN 
336 in plant. 22” x 60” top cap mill, floor-line installation with 125-HP motor 
; 325 and reducer—see under power. 
63 a Aid lab mill, completely self-contained with motor in base—still running reduce your overhead 
‘47 ALSO IN STOCK: Farrel 3” tuber, Royle #2 and #4 tubers, Holmes : and storage costs by ordering extr 
51 rubber slug cutter, 18” x 40” three-roll calender. “ pack screens as you need them from 
.035 Large assortment of upmoving ram rubber presses, our large, diversified stock of wire cloth 
1475 24” x 24” beds and up. 12” dia. to 30” dia. ram. 
Cw JOHNSON MACHINERY COMPANY 
"73 683 Frelinghuysen Avenue Newark 12, New Jersey fast delivery 
ie BIgelow 8-2500 we have available for immediate cutting 
.455 — : oa 2 —— : , and shipping screen of any metal... Steel, 
“165 } FOR SALE: 2” ROYLE TUBER WITH 7%-HP DC MOTOR, irity Stainless Steel, Monel, Brass... in mesh 
.1425 V-Belts, Sheaves, Starter, Rheostat. 48” Dia., 24” Deep Vertical Vulcanizer, iff res 2 to 200 to any diameter : 
46 18 36”-Dia. ae Pans and_ Spacer. %4-Ton Electric Hoist, 26 Ft. Pe Ne en eee — 
55 I-Beam, 8-Ft. Conveyor with %-HP DC Motor. Shore A-2 Durometer. Ame 
355 | Comparator. 2” Allen-Williams, 314” Royle Tubers. PILOT RUBBER ( ‘OM- 
oy PANY, 1745 Front Street, Cuyz ahoga Falls, Ohio. Serving Industry for 126 Consecutive Years 
335 | = FOR SALE—1—8” x 12” BIRMINGHAM LAB MILL, 10 HP; 1 With Ton Quality Weven Wire Cloth 
E National Erie 314” —— ; 3 Baker-Perkins mixers, 100, 150, 200 gallons; 
3625 a a e 4 e I a r erkKin mixers, z 0 : 
‘3 3 Lab presses 12” x 1d 15” x 15”; also mills, mixers, presses, etc. Le] fe) fe] ae ee | YY ee. ee) 
.3625 CHEMICAL & PROC E $s MACHINERY CORP., 52 Ninth Street, 
35 Brooklyn 15, N. Y. 17 Murray Street, New York 7, N. Y., BEekman 3-0280 
.145 
Pe ; : 
215 RUBBER HARDNESS With one single setup 
po you can cut infinitely 
18 BLACK ROCK - variable band widths 
ths ORIGINAL SHORE toi win 
= 4 ll h h ¢ I — Adjustments can be made 
52 DUROMETER while your machine is in 
.83 j 
i operation—600 to 800 
1 ' 
= ASTM D676 AND ASTM D1484 Band cuts per minute. 
17 = ° 
-0375 Various ange ys — the COMPLETE LINE 
"00 entire range ° i ar ness : rom OF MACHINERY 
elastomeric to rigid. Available AND EQUIPMENT 
355 im quadrant or round dial case. eee Sa 
.27 May be used free hand or on WRITE TODAY 
: table top OPERATING STAND 
, WITH DEAD WEIGHT (left). ATT: 
THE SHORE INSTRUMENT & MFG. CO., INC. 4,7 BLACK ROCK MFG. co. 
sborne Street + Bridgeport 5, Connecticu 
90-35 VAN WYCK EXP., JAMAICA 35, N.Y. NEW YORK OFFICE: 261 BROADWAY 
325 | 
"435 z : ee = srl ie aia n 
485 
so | @ Proved in years i efficient service, FLEXO 
= JOINTS offer the flexibility of hose — the 
-365 strength of pipe — the ideal steam connection 
"135 | for presses, tire molds, etc. 
ry | Four styles, for standard pipe sizes 4” to 3”. 
.24 | 
475 | e Write for information and prices. 
65 
5. A. ARMSTRONG, LTD. 
13 FLEXO SUPPLY CO., INC., 465 Page Blvd., St. Louis 13, Mo. In Canada: 1400 O'Connor Dr., Toronto 13, Ontario 
85 Se Re eR RE = 
205 ea 
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2 Sa ores, ton 14.50 / 
See. ton 12.50 
Ein ccicasicacact ton 50.00 
cag boats eetomrelne wae ton 14.00 } 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
‘ / 
40 / 
. / 
40 / 
MAGN UOMO 65 5.510.009 50 ope lb. 43 / 
eS SS Ore ee ton 30.00 
Magnesium ca carbonate, 

OS: rrr lb. Aa” 7 
Marbon a Cea r eae eS a6. 
Multifex MM........... - som 117.50 / 

errs ton 167.50 / 
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EEO RARE ore lb. $0.078 ; $0.08 
LOO cictecévatsvesees 1b. oe ff .35 
POBOUU cave viewer emule 1b. 045 / .05 
Paradene. . ab dew sie bine scolelt 1b. a 7 .08 

SORE Rare eee Ib. .145 / .205 
Ph RORNC IES? «sev iiceres lb. 04 / .045 
Parapol S-Polymers........ lb. .44 
Piceo Resias.....<5. 02200 ont ~1275/ +22 
Piccolyte Resins........... 1b. -205 / oats 
Piccoumaron Resins........ Ib. .07 / .19 
PICCOVOIRs 6 0:050.0.55:+: 000s 80 1b. .145 / .20 
Pliolite NR types.......... lb. 98 / 4.35 
eae hn raeaiv ere becuase 1b. 42 / .49 
Died csessseensesornnee 1b. aa Z 43 
* Peer er TC Ib. 0 7 .43 
tar an a ateler ace hi Sree 1b. we f -43 
Plio-Tuf (near lb. se 6 .59 
MBG 65:00 eck eee own ton 56.78 / 71.75 
ke no tere ton 110.00 / 125.00 
OE OC OC ton 120.00 / 135.00 
[SO Se Aree 1b, 5. / saa 
ee ee. 1b. .0375/ .0525 
Rubber Resin LM-4....... 1d. py | or i 35 
OS arr 1b. 06 / .O7 
Betas are-stace oie ewiareceetesere 1b. .0575/ 0675 
Silvacons... ...bon .00 85.00 
Transphalt DO Melaka AGT Calon 1b. .0375/ .0525 
Co Sp arenes ererarge ton 117.50 / 153.50 
— Err errr es. ton 127.50 / 163.50 
POPUP Te ton 60.00 / 96.00 
ree cr Ib. 055 / .065 
Zinc oxide, commercialf. . . .1d. woo f 1775 
Retarders 
Benzoic acid TBAO-2...... Ib 44 
2 SP Oars aa of .39 
Good- rite Oc 1b. 62 / -66 
RANG ROMAIN «. .0-6.0:0-6:0\b'e vibes 1b. .1075/ .36 
Beetarner ASB 66.65.06 cecee 1b. Bi 
Mien Gabsen.cec. Wen ene ee urd Ib. 68 / .73 
oo ERTS 1b. ae 7 41 
_ Perr rrr 1b. .46 
ROMER oie cs cesses sescce'e 1b. ae 6f .50 
ME sg aic a aa ciele wenarners mo: t.34 
WU GUONE oo. 6 ave aGia case kore lb. a) 39 
Solvents 
TROON. 5 66-ssi0is oa ocean Ib. .558 / 605 
Butyrolactone........s.00- 1b. .60 / .65 
RMR G34 Ga siacsiare;kracaveestere gal. wae of .43 
ER Serre gal 42 / .48 
Dichloro Pentanes......... 1b. 04 / .07 
Dipentene DD, Sunny 
en Ree ers gal. a2 of -63 
Ethylene dichloride, comml. ob 09 / .122 
Hi-Flash 2-50-W.......... gal. Al 
Pale VONOW «0.0<<0c0s00s gal. .39 
- 4g emiaelae .gal a ff .32 
. eee gal. 16 / .23 
Mectui: 2-pyrrolidone..... .1b. sae. £ .80 
— Nos. 100, 104...... gal. sa of .60 
Bese ratatca ein ovossca ees Soins gal 38 = / 46 
aaa : | res gal. ao of .29 
> eee gal .24 / 34 
eer gal. aj 63 
Picco Hi-Solv Solvents. . . . gat. 6 f 48 
Pine Oil DD, Sunny South. _ a | 
Skellysolve-B. ... ccveccces okt 
— | SSB roc ir = .148 
A SR ere gal. 139 
Oe re gal, . 162 
Stauffer Carbon Disulfide . rb, .0525/ .085 
Tetrachloside. ..6.<ecce0- 1b. -0825/ 475 
Tackifiers 
DNC cise k Vine cecoeene 1b. .065 / .07 
ere 1b. .0275/ .0375 
Borden, Arcco 
A25, a Sven «thd, 8. 7 oe 
555-40  % 185 / .205 
620- 308. aS .20 / Py} 
BARBED si iccae fous: lb. A Ss ew 18 
1041-21 pale Sintecoleabee ° 0165 / .175 
OE Arena db. .0213/ .0351 
Bunarex Resins............ lb. 065 / 1225 
COOROWRE TO. 05 si0ece eee s 1b. ae. J 24 
| SDE Cee 1b. .0875/ oat 
se eng RievaVeaver'evexaises 1b. .065 / 17 
— = PiiiwaisaeeSliceoe 1b. 155 / .17 
5 .1525/ 1625 
65 / 84 
—_ .89 
85 / 1.08 
1.00 / 1.24 
1.48 
“ae 59 
“as J 64 
oo 6 74 
ae an 
190 / 1.10 
aa 13 
ae of 18 
Sweet 4228 / 922 
Piccolastic Resins........-. 1b, .1855/ 34 
Piccolyte Resins........... lb. .185 / 25 
Piccopale Resins..........- 1b. .089 / .13 
re a pS EY Seep 1b. a 4 185 
Reel? S10, 605005 Seueerea 1b. ee ff 22 
Reciftes 11184, Bramee deat lb. .39 
Synthetic 100. ............ 1b. Al 
Be Give cis cccasincascon lo, = 17/2628 
1. ee Sees gal. 69 / 1.20 
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MACHINERY & SUPPLIES WANTED 





= ANTE D: 64 CARRIER BRAIDER. STATE 
Address Box No. 2328, care of RuspBER WorLD. 


CONDITION AND 


The Classified Columns of 
RUBBER WORLD 
bring prompt results at low cost. 





BUSINESS OPPORTUNITIES 





FOR LEASE OR SALE, a small molded goods and extrusion plant 
TEXAS. Can be purchased with or without real estate. Will handle about 
30 employes. Address Box No. 2326, care of RUBBER WoRLD. 


| WANTED TO BUY 


Going rubber extrusion operation with modern 
machinery, equipment, inventory, and customers. 


ADDRESS BOX NO. 2315, c/o RUBBER WORLD 

















To Your Specification 
K. B. C. INDUSTRIES, INC. NEW HAVEN, CONN. 


881 State Street Tel: State 7-5662 
Otto J. Lang, General Manager 














50 YEARS | 


of Producing 


WHITE. 
and BIOTITE 


PURELY A DOMESTIC PRODUC) 





‘lowest priced... from our own 


larger source. 


A more uniform Mica . . . pre- 
ferred in the Rubber Industry for 
many years. 


The English ftlica Co. 


STERLING BUILDING STAMFORD, CONN 











CONSULTANTS & ENGINEERS: 











HALE & KULLGREN, INC. 
Specialists in Processes and Plants for Rubber and Plastics 
A Complete Engineering Service 
including: Economic Surveys; Process Design; 
Installation; Contracting and Operation. 
613 E. Tallmadge Ave., Akron 10, Ohio Franklin 6-7161 

















Where the Compounding and Engineering 
Problems of the Manufacturer may be solved. 














May, 1959 












ANTIMONY 


FOR 
RED RUBBER 





© ATTRACTIVE 
© NON-DETERIORATING 


RARE METAL PRODUCTS CO. 
ATGLEN, PA. 











Za 
SOFTENERS and PLASTICIZERS 
for Rubber from) the Pine Tree 
GALEX’a non-oxidizing rosin 
now in pelletized form 


| Rosin Oil | Send for our GALEX Brochure and 


PINE TREE PRODUCTS Brochure _ Dept. 50 
NATIONAL ROSIN OIL PRODUCTS, Inc. 


Americas Bidg., Rockefeller Center, 1270 Ave. of the Americas, New York 20 
Refine nah. Ga Branches in P-incipal Cities 





i PIONEERS OF THE INDUSTRY 





CUSTOM COMPOUNDS 
AMERICAN HARD RUBBER 


All the know-how of the former 
Pequanoc Rubber Company 
plus one hundred and eight years 
of rubber processing experience 
behind American Hard Rubber 
Company. 


¢ Expert compounding and 
milling of all grades of 
soft and hard rubber. 


* Top technical assistance. 


¢ High quality, uniform, 
controlled mixing. 


AMERICAN HARD RUBBER COMPANY 
Sales Division: Ace Road, Butler, N.J 

Butler 9-1 
Plants: Tallapoosa, Ga.; B 


ue) 
itler, N.J 
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Note 


Suppliers are requested to submit 
product additions or deletions and 
price changes promptly as they 
occur in order that we may make 
the listing of maximum service to 
our readers. Comments on the pres- 
ent listing and classifications are 
invited with a view toward facili- 
tating location of specific items. 

Correspondence should be direct- 
ed to: Market Editor, RUBBER 
WORLD, 630 Third Avenue, New 
York 17, New York. 











Vuicanizing Agents 


Dibenzo G-M-F.......... $2.60 
G-M-F 4113, #117 rte 1b .90 
Di-Cup lb. 1.10 


D odeceny 1 succinic 





eiese wet eas Pee 1b .75 $0.76 
HMDA- mete see caoe io 4.50 4.90 
rere 1b. .39 

+ pean (Seed acetr- Activators, ‘Tnorganic) 
lb. $0.2525 $0.38 

1b. 52525 305 

Ib. 2975 .3225 
lb. one .32 

Ib, .2475 295 
1b. 37 50 
r-Activators, I) nic) 
lt 1.35 Lod 
ml.100 J? 2.55 3.30 
Ib. .12 .1575 
100 lbs. 2.40 ¥ Par fs 
id~. 195 23 
i lb. .125 13 
Ru bb yvermakers...100 /bs. 2.65 4.55 
Stauffer. lb. .0265 .054 
sad Ib, 2.75 
° ‘ b, 50 / 60 
“x lb = 7.50 

No. 2 lb. a: 7 74 
1b. $1 / 78 
ead silicat e (See Accelerator-Activator 





Industrial Fabrics 


(Continued from page 306) 

From mills, however, rather than 
from second-hands, buyers in need of 
extra-wide and heavy grey cottons are 
getting some of the weaves, weights, 
and widths they require, it is reported. 
To some extent the slow-up among 
coaters restrains what otherwise would 
have had an accentuated influence of 
prevailing shortages. 


Industrial Fabrics 


Broken Twills*® 


54-inch, 1.14, 76x52 . ya: $052 

58-inch, 1.06, 76x52 585 

60-inch, 1.02, 76x52 5825 

Drills* 

59- “inch, ap? ‘weiell iene yd. 365 

2D .2975 
Osnaburgs*~ 

40-inch, 2.11, 35x25 ars: (7 mmm 277 5) 
By BORED oe oi 4 ois bE ow soe 1525 

SPANCH, 2.99, SORLO 66s vis.ds wdveaes Reb) 

G20, 2.23, B2K26. ooo kee oars .2875 


Ducks 
Numbered Duckt 


List less 45% 


Enameling Ducks® 


38-inch, 1.78 yd. 


2.00 yd. : 275 .28 
51.5-inch, 1.35 yd. ...... 45 46 
57-inch, 1.22 yd. .4838 ~=—-.50 
61.5-inch, 1.09 yd. 5413 5538 
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Hose and Belting Duck® 


Basis : lb. $0.60 
Army Duckt 
52-inch, 11.70 oz., 54x40 
(6.10 Oz,/saiyd.) .... os. yd.  .5925 
Sheeting® 
40-inch, pS .15, 64x64 yd. RX IW 
BiGO: DORIO: oc ii sb aecrece ole ee |; 
52-inch, 7 85, eA 2275 
57-inch, 3.47, 48x48 239 
60- inch, 2.10, 64x64 beret 36 
DIN SOMO. oicrsie oot Sedalia m4 | 
Sateens® 
53-inch, 1.12, 96x60 yd. 565 
1.32, 96x64 ee ee TaD 
57-inch, 1.04, O6BD wo cs cones 615 
58- inch, 1.02, 96x60 .  4OZ> 
1.21, 96x64 .. : 5725 


Chafer Fabrics* 
1440-07/saq.yd. PY. 2.2.2... 1b. 67 


TDGSVOZ-IEGVG: SY: 6 cccdcew nese 61 
10:80-0z;/saiyd. SiY. «cca cass 61 
8.9-oz./sq.yd. S.Y. .67 
40-inch, 256, 39525). cc cos beans 25 
60-inch, 1.71, 35x25 : .435 





*Net 10 days. 
t2% 10 days. 


Aid For Smallholder 


(Continued from page 302) 
350,000 smallholders, many of whom 
produce dirty sheet, much of it sold 
wet as No. 4 or 5 unsmoked sheets. 
The Advisory Service started an ex- 
perimental group-processing center and 
smokehouse in one village community, 
demonstrating R.R.I. standard  tech- 
niques. Growers in another kampong 
were sufficiently impressed by the re- 
sults to set up similar facilities of their 
own (with the aid of the Advisory 
Service), the first, it is emphasized, to 
be built and equipped entirely by those 
who will use them. Each smallholder 
processes his own rubber individually 
according to improved methods; the 
rubber is smoked in the communal 
smoke house for a fixed charge. Grade 
one and two smoked sheet are thus 
produced. Now a mobile demonstra- 
tion unit of the Advisory Service is 
touring the kampong rubber areas to 
spread this method of group-processing. 


Pelletized News 


INTERNATIONAL FINANCE 
CORPORATION (IFC) will invest 
$225,000 in Rubbertex (Australia) 


Pty., Ltd., Melbourne, for expansion of 
manufacturing operations, Robert L. 
Garner, president of IFC, recently an- 
nounced. Rubbertex is owned entirely 
by Australian interests; George L. 
Flack is its managing director. The 
company, started in 1946, 
craft, industrial, automotive, and medi- 
cal goods of natural and synthetic rub- 
ber, as well as rubber to metal bonded 
articles for vibration damping. It has 





makes air- ~ 


licensing agreements with Connecticut 
Hard Rubber Co., New Haven, Conn., 
U.S.A., and now also with Lord Mfg. 
Co., Erie, Pa., U.S.A., which, com- 
bined with expanded production facili- 
ties, will enable it to manufacture 


certain products in Australia which 
have hitherto been imported. 
IMPERIAL CHEMICAL INDUS- 


TRIES and SHELL CHEMICAL CO. 
in the United Kingdom have made li- 
cense agreements with Montecatini, 
Milan, Italy, for the industrial exploita- 
tion of the Montecatini and Monteca- 
tini-Ziegler patents covering the produc- 
tion of polypropylene for plastic uses. 
These are already manufactured and 
sold in Itely under the trademark, 
Moplen. Both licensees will begin plant 
construction immediately. These new 
license arrangements are a further au- 
thoritative international acknowledg- 
ment of original Montecatini inventions 
and important results of its research. 


INSTITUT FRANCAIS DU CA- 
OUTCHOUC arranged a symposium 
on tire behavior in Paris, France, May 
20, 21, and 22. Papers covered beha- 
vior of tires under different service 
and road conditions, but not tire man- 
ufacture, rubber formulations, and the 
like. The official languages were Eng- 
lish, French, Russian, Chinese, and 
German. 


Moplen (polypropylene) is report- 
edly to be produced in France by two 
French concerns, Pechiney and Société 
Normande de Matieres Plastiques, un- 
der license from Montecatini, Initial 
output is expected to total 10,000 tons 
a year. 


Synthetic Rubbers 


(Continued from page 308) 


OB-102. . sis: a : . $0.18254 
Rs a's weir ws bar0 : 14754 
-106. alee 1514 
-110 1414 
ete 1548 

113 1758 
.1746 

- 165% 
ay .1758 

Syapol S250 .3.....:.. ere: .174b / .18> 
Wee ip iaie aiace ca vosessiscpiere-ous.d|revavens .1584! .1644> 
ee scictain'ocel evecare’ a Gries .15456/ .1605> 
BOO is bier soaie-b-ars . 1598! .1658* 

Cold SBR Rosin Masterbatch 
COpG BIO e...wisinnceeesentes< $0.231¢ / .237¢ 
Cold SBR Latex 

CL-101. erie rice ‘ re ‘ 2848 

Copo 2101 x , . 30° .4025¢ 
2102, 2105, 2110, 3851. , oan ® .3725¢ 
i. ae é .30° 3675 ° 
DAT con oot be oes eee eel .2775¢/ .3450° 
3852. praca aacare alates nee ts . 2900 ¢ .3500° 

FR-S 2105 ; "326 .366 

Naugatex 2105, DEON cera an wet. f .388 
Pe sia ey clays eiewie rueeey eae 308 = / 388 
21, ON tO S AE Cararar eine ey ire 298 / 368 

Polysar Latex 721. NAPE eG ed Sire .32¢ 

Pliolite Latex 2101. PO es Tee eR ay 30° 
DON OME oss) oo Sonia 00 Gina va see sre nae .32¢ 
POR acess <ecetnes pend ween 30° 

S-2101.. 26 
-2105. 284 
PNET oacclh tiele'b tre cia ache tecelaress OUb-O8-0 aray 328 
2108. Oa 

Cold BR Latex# 
Pliolite Rates: 2108... isccccsecsesees ss 325 
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wet lef Guallty stay 





Unless you keep a close eye on product quality, profits 
can rapidly slip away. With TEXAS CHANNEL 


BLACKS you get unsurpassed quality to protect your 
profits. 





TEXAS “E” and TEXAS ““M” are made in the world’s 
largest plant devoted entirely to the production of 


channel black. Depend on them to build up your quality 
and your profits. 


EXASs | 


CHANNEL BLACKS 














Std Richa edson 


C AR BON C 


FORT WORTH, TEXAS 
G 


ENERAL SALES OFFICES 
EVANS BUILDING 
AKRON 8, OHIO 
a 
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Our world-wide organization can 
supply your needs with fast, 
efficient service at a savings 

to you. We’re as near 

as your phone. 





Ss 


A. Schulman Inc. 
AKRON 9, OHIO 

790 E. Tallmadge Ave. 
HEmlock 4-4124 


A. Schulman Inc. 
NEW YORK 22, NEW YORK 
460 Park Avenue 

MUrray Hill 8-4774 


A. Schulman Ine, 
BOSTON 16, MASS. 

738 Statler Building 

Liberty 2-2717 


A. Schulman Ine, 
CHICAGO 45, ILL. 

2947-51 W. Touhy Ave. 
Rogers Park 1-5615 


A. Schulman Inc, 
EAST ST. LOUIS, ILL. 

14th and Converse Sts. 
BRidge 1-5326 


A. Schulman Inc. 
LOS ANGELES 17, CAL. 
Texaco Building 

3350 Wilshire Boulevard 
DUnkirk 5-3018 


A. Schulman Inc. 
HANOVER, GERMANY 


Bodekerstrasse No. 22 


Telephone: 2-6212 


A. Schulman Inc. 
LONDON E.C. 3, ENGLAND 


Ibex House, Minor 


Telephone: Royal 4989 


A. Schulman Ine. 
PARIS 2e, FRANCE 

Rubber & Plastics, S.A. 

13, Rue Marivaux 


Telephone: Richelieu 78-93 


A. Schulman inc. 


BRUSSELS, BELGIUM 
Rubber & Plastics, S.A. 


Galerie Louise 43 B 


Cc 


Tel: Brussels 11-02-7 


Oni 36 MN Year 

















In a matter of weeks, we're moving lock, stock and 
carbon black into new home offices, located in the brand 
new 16-story Travelers Insurance building, a multi- 
million dollar structure in the heart of historic old Boston. 

Make a note of the new address: 

Godfrey L. Cabot, Inc., 125 High Street, Boston 10, Mass. 

Meanwhile, of course, feel free to write or call us at the 
old address. Moving Day or no Moving Day, we guarantee 


that service will not be interrupted — even for an instant. 


353545 


” aa Vm 
Tas ’ 
yr 


_ Mir? 
CABOT GODFREY L.CABOT, INC. 


77 FRANKLIN STREET, BOSTON 10, MASSACHUSETTS 


“1% 
F 
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